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.  C_ 4£^ ^SLI 1  1  JJt  5  Lj->»i  1  ;J  *  ^  ijr^ 

(Jj  L_lILi  i  ^Q-j?e->J  1  1 JL^  j-_j_i_u3  *-_)  Ll£^  JLi 
jj-*  4  ^  (Jil-o  L£Li  LJuTla^  l^^L-i^  Lc. ^-o 

<-_3JL>Jl  (j-*  iJa-u-u-uJl  (J-*  tiJLLA  tji 

*  4_Lj_uj  Ld  4  tjJ  LLa  1  j  L(j^ 

JL^  LJJ-^*  LJ*  er^ 


lj-_u^  cjjJnJl  ^JSLifaX  ^LjlII  Ijla  dJjLu 

5_lSLtru.d  )jy-^ » 4_a  L^  1  1 (j-*  ^ '  L>* 

.  ^  L<ClA  1  j  ^  Lt^  (J£^  ^ 1  LLo  jjjrtTn-uJ 
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6uO^JLo 


(^jJl  ^  ^  j  ^  <  \-A 

cjL_LjL£^  ^  ^  j  "**  *  ‘  ^  C^'-'^ 

(_pi_j_»_i  4^t-L.Jl  i  jLjjn.  (J-*  j' 

AjLLsLIujj  4jLo^  4_j^  ^jjjjLx^  jilsVl  4  ^-4:*^ 

.  ^L^ilL^iJL  1 


Qj  1 ^nJ  1  LiJJ  li  jJt  4_jJLj_LLaJ  1  glfu-J  1  Lo  1  j 

i4.ailL>JLl  Laj-coLi^  ^LSJl  jJl 
L^*-^!  Ct^  ^  Cy^  CjljL>.j  CjJI  Lo 

*  4  (^Jij_}  JL^  gl  tCjlfu-JI 

1 JLA  jLjI  g>  j  j  . U 1 1  (_3j)jJaJl 


(j-*  J^— o'  4  '"lat  (j-*J 


i>  jLA  ji jjfcj  4-LLLa  ^1  1  SjLc,  jju  fibV  iuiiLiLiJl  ^_^JL>.j 

La  ^Lc,j-_i_u  jQ_j  i  *-_)  Lxfli_c,  V 1  j  LLli_>J  1  L^  ^-a-tlLS 

3^^_a  ^"^  •  <\  «tl  ^L^tTu  VL  i^uuS^ 
^  o'  aUtI 

AjlC.  ifiLjjJJ  j-i^LulII  ^Ljl3 

i (ecosystem)  «(j  ^  j  j  ^Lia_L!l»  ^<i_<-uLj 

i^Lj  Qjl jJj  j^yc-a-ALcu-Ll  (J^  4_i^  (J_aL£JLo 

fiGLj^  ijr^  (J^ 

^ '  Ls  / 1 1  1  j_A  fiCL<j-^_4J  p  ^ '  -a  (J£^  ^ ‘  ^  ^  ^  J 
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jjkAaJI  6>.I.S>uli.o  u^JLJI 


i. ^LILi V 1  l_Lc,  : '  (Ih*  ^  f' ^  ^  ^  0 

( _ JLrtiaJl  (j-*  i  (J^  ?.lj-tia_>Jl  CjLJLlIJI  jj-*  ^^luVl  j-uaLt^ 

.  d  1"  1 1  fiL<jJt_tiaJl  jL:t_iIoVl 

jLc  (_^-ialL4-i  ‘  t  ^  *  L^l  jlc  ^LluJ  Cr^  5j  JL^l  CjLjL^I  dJLA  lLLU-ij 

i  Laj^jl>.  5_i^^ji11  jj-*  ^-ULI  ^ ^"t ^  \^  i^\ ^^1  qja  jlu_u^1 

i ^j-u-d-tTuJ  1  4_»_ifoi  j-^Lj  dtjoj  (J^jijjiSL!!  5jLa  ijy^  Ljla  Lj-^-l*  ^JjLsajj 

L^_a Li-ojk i  1  ^  <  :a  Cr-^  C?^ ^3  ‘  Lj->iJ  1  *>»«t  1  Cj 1  ^1  jJ i 

.  1-4^1  Cj 1^  4^  1  j 1 

Ld  Ti",  >  ,.Vl  ^^j_c  Lcj_i  CjLjLuJI  dJL^J  A-u-ssL^JI  dJLA  ^__ylajuj 

La^LjII^I  (j-^  ^j-L^Li-uj  ^1  . .."  V  LiJJIi  L^-tSLIj  iui)l_tjL£^  Qja 

.  4-c^JI  4-tJt-u.LaJl  L(Jl!  1 

i4_iilL>JLl  1-4^1 ^L-i  cliUl  Qja  jjy-^  ijJ^1.4lu_uVl  juuaLt^:  Lol 

L^j.^  Cr^  J-dlLtd  L4-(SLIj  i  \  \  L^^l  JLC  Juu  CjLjI  ^_t_>J1  aJJt  . .." 

i  ^  <>> •  <  /t  ^  <1  r..^  Vlj  cjLjL^Lj  1  ^  i>**  \  ^jjlI^  i^l  jjlII  1  ju^  j1  jlcI 

aJJt  ^ ,^;^I<JI_>J1  LIlI£^  (jy^3  (J-*  ^ jj>.  Vl 

4j:&ILcj  La 

CjLjj-SLa  lJiIj  jI  c- «->-<■  tjTu  La  ^LseTJI  j.t^\3£L  ^J-aTnIuJj 

•  ^  4_L:i_i_>JL1  £> .t-stl  cLLl-l!! 

Cj  Ij^tToJ-J  1  ^1 ^1  i  Cj  Ljj-LaAJ  1  j  i  Ljj-uSLlII  :  j-t-ssLuLJl  d  JLA  fililLa  i  (j-*J 

.411^1  cj Li  1^_L>»J  1^  *Ji)LjLj_tJl  ^Li-ijj>- 1  (_J_jJ.>»j  cjJjTniiij 
t  j  , ,." t  i^\  SjLLl  *3^  SjLcl  i^y\^  (Ji^eTJI  jlcL-ujj 

jj£Lu  lILI  jUj  i al  J-*-ll  L4-aJLir-"  t  ii"j  i^Lu^l  t  ^  ^ 

5j-a  SjjjJl  oJJt 

Ldd  a  1 3-4-^  ^3  ^  LJ.  1  ^  ^  ^  (J-oILui-}  ^  4-l^<J  1  4_tJt_u.^J  1  LutJ  1  La  I 

aj-L^  JLu-u^l  (_yjLij  ,^^\j^J)jI<_l1  1  j  ‘  (J^  ' 

4-uJjlI.I  sj^*^3  <d  , ,.  A  *  .tl  <ldJlt^JLl  l^LcLt-JuL  ^fj-o-JoJ I 

iCjLjl cl)LjLj_tJl  jLi-ojkI  jj-*  4_LL:tlLLl  i4_ijJlll  Sji^jK^l 

(jSLxIuj  i 4_dilL>J,  1  jjj.1j_l!  1  ^ j  1 1  Cj t  iS3^  ^  3 '  ^ J J  ^  '  (J^ Cr^3 
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6.,()aiiiO 


1  t  ^h-Lt  4-i-i-u-(Jl-i  LaL^ 

t  l_Ll ^jljJLl.1  4_lu- J I  JLA  (JiLa  Jl^ 

<LajL£  4Jjua.ila  ^  S  '  ^  t  Cj  1  1  :  L^HiiLai 

.^Ij  Qjl^  L»_a  L^U^SLo  L^lju 

ulJjJL>.  CjI!Ll.JI  ^JJt  ^^JL>.L  5_LajrKJLl  l-«  SjLcj 

^JLc,  4JLl.iJ1  i4^_uJl  ^IjlII  (_jSLxIlJl  La 

ulJ  1  j— jJtjJ  1  iJjLA  (JlLa  SjLc.  '  ■■"  Cj Lj l^_j_>J  1  j  CjLjLtlll  jj-* 

fil—iL-uai  j\  iL_£LJLju3  ^Jl-l-iJI  i>J_A  j-t-al—Lc,  J.j>.i  J-Ls  ifiL_Lj_»_a  JjJUs- 

j-t-isLuLll  j]  ^l^Vl  tj|-3  ^jLLs  «L?e_uj  ^J^Lje-a-cIaVl 

IjLj^  ^  \  r  1 1  a  ^  a  ^aTn-fjTn-u  gllLuJI 

.  1  Qj  1 ^  L^J  1  >t  1 

4IL1£i:>.^^  (2>^La-ij  t  ^  1"  •?»-  a  ^LSJl  Qjl 

SjjJ  LiUIi  aLufuVl  er^ 

t a  1  j  ^  ^  1  (J-*  tj ^  t  j  '  -■  ^ I  Ij  j Lc  1 . ^"t a l_i  iZj LjJJ  1  ^ j  i ^ 1 

jLc  gt-L-La-tJl  iJjLA  3  ^  ialjL^  (j-*  La  gLaJLitTn-u^ 

jLc  ^1  jLitIu_ul_i  ijJ^L^Iu_uVl  ^ *lS (^/U?e_i_u£^V1 

LajjJLj  3^Ln"j  44_aj^L!l  ^LLaJl  ^ 1 1  ^^y^j  L^Ljla^  ^^y^ 

^LLi^I  j-_t^l_Lc,  LiJ_lj  Jiju  d-aJUrtTn-urJ  al ^^j-SLll  JLn-u^t  jL^ 
(_^iaJtJ  ^ j 4 1  Qjl 1 JLA  (JlLa  JL>. ^  lLU 

4 3^  Cit-L-uTu  Lj^^-uSLjJI 

*J1) Lj l_L_tJ  1  ^l_4_4j^l  (Ji->»J  i(JjLa-a  (J-a-*-i  LiJJj^  (Jl^tlJl  Ljj-uSLi 

^a_J  j  J  LiTu-L!  1  (jj-Jj  Cj^L_Ja_i!l  ^  * j  4  411^1  CjLjI ^_j_>J1j 

^juu^Hl  4^^^Jll1  ^  ^  ^  L)^  Jlaj  4Cj1^^JLJ1  aJiJ^  CjL3Li_cJ1  ^  J-jeTn-u-i^  4u1j1^^ILJ1 

.  di  Lt£33>  ^  (j-a  Cj  1  L^-La 

■uSLlII  (j-a  L^J^'  CjIjLlIJI  aJut  Cjj_a-i  LaJ_t£:j 

.  ^.J-^  ^  s  '  ^  LajL4_40n.|  3:jJbtILi 

a  LL  L^  i  a  Lt-tTo  i  (j-a  I— 1-1 La_a  (jj  ^ ^  ^  (J^  ‘  ^  Lt 

4 LjlJ  1  3 Lj_>J  1  p  a  ^  t-si  '  Jl-lL>.  fiLLa  a tA:>- ^  *— )  J-*-J  1 

.  4^ J-L^  3  La-tTuJ  1  4_u.La^  1  3^  ^ 


jjkAaJI  6>.I.S>uj.o  u^JLJI 


50  jLrt—iJl  ^_La_i_u  4JLi£^Li  JljJ_>J1  1  JLA 

cliljLSJl  lLUj  fiLC-L^jl 

(j-a  LoLa  Uj^  (J^*^  . l-s ^ 1 1  J_jl:>.  tjl  LiJJj  jj-*  ^  (j-* 

^L_ujV1  SLo^  ■  U>1  It  LdjV  t 4JLllU  ^ j  1 1 

i^JLC  ^L_j-d  jl^e_Jl  LiJLIj£^  IjLA  JJLl^ 

jJ_«l jjlII  Ly^  JL^Tuu  jLLa-«Vl  ^Jj-La-Aj  4lJijI£J1I1j  CjLjI^^ 

^.L-ll  *— )j— 4-aJ^  i^Ljj-Jl 

jjjL>.  ^ 1 « ^"i A 1  j)  jL^Vl  ^LjJkl  4-t-aLt.u.U 

Qjl ^  t  ^  'j  *  ^ J-^dL9  '  ^  C:r^  L^-iiaju  j-i-sa  LulJ  1  aJJt  (J£^  J_<iIl»3j  ,  L^  CjLjLlIJI 
fiLc,^^-4_u_i  4.^ 3-?^^  0^^^-tIu_ul  ^  ^  1  i  ^VLjJLs  5jl^^->»Jl  4_>.j  J  Cjj-jjlj 

iJjLA  4",  w>.  /t  jLLa^aVl  ^  u-ij^t-uTu  <Lc,j-4_uJl  jj-* 

.  LoIj  V^\Il>.1  QjljILll  IjLA  (JIl>.Vj 

Jlj>.|  IJlJ  jJ  4_j|  4^1^_p»Jl  5£[J_4_4  (JjL^-^ 

^j-AJU-ujJl  1  JLA  4  LaLc  4-_jL^oV1 

La  ijJLLA  ^^SLu_u  ‘  LoLc,  740  ^  -fl  Juu  4jJL^1  <CL4_o  c_<->»j1  ^1  Jjlj 

.  (J-*  dcj^Li  JL^Vl  (j-*  Sjlc.  Qja  *-jj-^ 

d)j_>*j  V  d)Ljl^_p»Jl  jIjlc,!  fitljL^l  S^LjjJl  ajjt  ^1  ^ •  'I  ■  Ls 1 1  Qjaj 
4  4_j_4_u jlL^I  diL^l^nXl  <LSjjJiaj  diLiLuJl  d)Ljl^_j_>Jl  .t-stl 

4 1  dj t  «  1  : ^JlLa  4 fiLjJt-u-LaJ  1  (J_a  1 jjl!  1  J-aTuu  LAj3  1£!j  J 

^_j_*_j_j_LaJ  1  jj-JLdJl  ^Lda^Li  4(_p3lj-a^l  '  jLxfuIblj  4^LjLLaJl  ^ 

jjuUiJ  La jLi^  *-_)L=*o'^l  (j-*  ^  4djLjl ^_j_>Jl  JL>. j_i  jJl 

^  j  ■  Ls  tl  Qjl jdJl  jJ-al jGj  4  LajI  jLc  I  5jLij-i 

.4VJ 

j^iTn-l  (Jj  4 ^jJLl.iJ  1  ^LLilll  1 JLA  4_aL^l  (J-al ^-»-Il  JL>.  1  ^Li-uJ^l  jJlLa-iJ 
^La  LiUjJj  ^c_La_4_4j  (_3-Lc,  j^^pi_j_»_i  4 ^ ^"t  /  ,.Vl  ^a-Al  Qja 

1 JLA  jLi-a£t  j-jSL^  ji  L)J-^  ^  j  <  Ls  1 1  Qjl ^HJl  1 JLA  (Jja^jG  1  jl  ^L_4jjV1 

JUj3  La^jI J-*  di-iL£^  fiLut-uJa  ^LljjjVI  L4f4iJ  •  La  La-1  03 1 

4  JLj-LiaJl  ^__pi_jju  0L<-4ijV1  0^  LaJLt^j  4 dj Llo> I  0-^  fiLiilalb  La 
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6., 0^0 


ifiLoJjJJ  JuUsLulJI  Cy^3  (J-*  t-Lll-LA  (jl^ 

.  fiLi  5_La_j_>J,  1  4JLl.iJ  1  L:t_<J3 1  j  Lj 

fiL^-j-iJl  ^Q-SLrfc-Ti-j  ijLi  i«Lc,ljjJl  jLJtJl  ^L_ujV1  t  ^  ,^."d  ^1  JuLAj 

jL^Vl  JijJ_i_uJlj  jJaLlSJl  5JljJl:>.  fiL<i_I^l  ^jCuLs  ifib  S_l£aj_>J,l 

.  L^_aL^  ^QSLrtTiJJ 

^LLiI  ij^3  i4_c,ljj-Jl  uliWl  (J^jLj  ^1  ^1  i  II  \^\  ^LLaJLi-ul  LojL_t£:j 
^^JLi  JLS_3  (_j£LiIIiJ  fiUt-j-LLaJl  3  ‘ ^ 

I L^i£^LjJ  L>JL  1  i fiLua L>J  1  g>"'^  1  t  ^^^usLulII 

jc_A1  ^Li-u-iVl  LiUjUj  ^«j:tlll  L^-t-o  JLs^LjJ  jL^Vlj  4_ufum 

gLA-L-t-il  usLLc,  ‘  ^ (J-*  3 

.clIjL^I  ^Lljjj^I  5_La_Jujl  t 

j^\  fiLfljJtxisj  gLcu-A  ^L-ujVl  L^^jGjI  «Cbj^Jl  «Lj^lj^l  <Lu_uJlj 
eJiiluj  Jlj-o^  4_j^ljjJl  ^__pstj^Li  4_4j1  J-Il  ^LulII 

/t  <1  Vlj  4JuJLa  Lpt^jLi  ^ 1 1 

.^^Jjj_LaJl  (^JlI.1  ^  t  ^  CjLiLc  i Cj 1  *  L^ 

t (J_j_i-i3 L^Jl  1  *  lJiJG  j  i  ^ 1^^  t  (^ I  (^ jiJj  jL^  lLU 

ulsjlj  ^  j  ^  ^ jJ  ^ ^  <l1_j_lJ1  4.JL_uis3  i.iJL!j£^  L^-^J-* 

t 4^l^L»J I  ^j-fj-t-uVl  i^jljJL^  Cx^j  ^Lj_ujV1 

^jl ^  L)^  ^L^LuxaJl  Sj^IiJl  ^  i^iT  lLU  JLi  (J-^-i^ 

iCjVl_>JLl  c_i_Lci  ^jlSIlII  (j-*  ^L_uj^1  . 4^j_tll  ^ j < t-N 1 1 

ciiL^jJI  L",  a1  /"j  ijLiSLll  {yu  jL.<i^^l  uLa_(_u^ILo  4j:t-t-aJl  (JL:t_a  (jy-^ 

^Lc,  j_»_j  LaLc,  ^lSLi-0  ^jLc,  tjl  LiUii  ijy^  ijJLiLsVl 

jL?e_ijVl  ^a_<_ul  t  ^-4:*  ^1_>J1  Ltix-oj 

3  'JJ  ‘  4-<a-t-uj  tj 5000  J  ^ 1  j-xfluJ  1  J 1  JjlJ  (Jxxa j  JLiS  ,  iSLi-oJ  1 

.^jLaJl  ijy^  5_a-i-aj  6400  (jj-Ij  jIjljLLII  Ijla  (J-t^aj  ^1 

\  C  ljuljJLo  1  ilU  ^K  I  riTl  jIJl^I  JUljJlJl  \jjt  t.  . 'a-  1^ 

5_La_L>Jl  1  4JLl.l!  1  1  4_jjt_u.LaJ  1  jj 1  l^^L.t£^  LLlc,  ^3  j-iJ  1 

.  ^L<-uj^L} 

(Jlajj  i  L^  i_La_j_>*J  JU-o^  I  iitl  jljL^i  Sj-oSLJl  S^L^lj 


IS 


jjkAaJI  6>.I.S>uj.o  u^JLJI 


^L-La  5j»l.i£L11  ^jJkl  ^L£Lt-uJ1  i  1-4^  ^LxIujjlaU 

(_)_jI_i_u^  ^  i  Cli  1^  Ln-gJ  1  ^^jTuTuJ  ^  ^  ^  t-s  1 1  ~«^  '  ^  ^  ' 

Cj LLirt_a j  i 1  Cj  1  t-N'^  :fl  ijr^  ^  ‘  1 1  j  1  i  Lo L>.  J j  1  i  ^ 

JLA  *  ^^.^seju  4 1  <— CjLLa^e_dj  ‘^LjJ.1 

♦  ^ iSLt-fjJ I  oL^Lu^l  <iijL2^ 

fiL_j_c, Lu-saJ  1  c— <-^ua  [^J-ll  (_JjL^1  t  /  .^tl  ^Jl^HJI  lLUj^ 

Jij  1  jJL  1  lLLLj  \-us 4  fiLjJLjjiaJ  1  JjljJkl  ^j-«  ^  ulsl  JL^l 

4>L^1j  4_uJjlX1  CjLoLiJl  4jJj)jJl^l  4jQj:t_ill  ‘.(JlLa  S^JLrtlLLl 

jj_jua_C,  <>>  ^  L^_ljj_SLj  ^LIl>.1  4.jJLj_LLaJl  JjljJkl 

.^L_ujV1  5L^  Vj  4«lijj^  4-^ 

^l_4_u_i^l  [^JlII  (_JjL^1  t  /  i^tl  ^Jl^HJI  IjlA  c— <-^ua 

JLC,  LualLS  i(J-^  (J-*  A-uLum^JI  (J-*  5 JLiJLa-  f—SLcua  i 

aJJt ' " '  ^ 1 1 j  i^l ^^1  OjjJj  .^11  CjLLo  (J-*  SjLtiaJl  uliljLiJl  * 

4jL^^1  Cj  1  j^iat-iJ  1  4^L-uJ1  4-u Lla-iSL1  1  L^LiLAjj  L^ LaL^e-4-1  ^LuaXI 

4  ^ ^  Li-ua-aJL  1^  4  4jj-xfli.>J  1  Cj  1  JLl.1-1,  1  ^  1  JLitTn-o  1  (j_4j  Lll  1  <-_3^^)-4_u 

o3jJLjJ4^ Lll  CjjJLjj  4^1 ‘  4JLhJ I  ulj jij  lLUj  i^ 

*  ^cla  1  j  V 1  *  ^c_j_<-ia  4  C-tSLi^Iu-u  1^ 

4_j_j_4_u_L1  (J-o1j_jlJ1  (J-o1^jl11  ^JJt  (J^  ^Lual 

<Lc,  jijj-1 1  4i:>.  LSJ 1  Ij  ^  1 J  L?  ^  ^  ^  ^  4_i_4_aj  ^  1  J_=*o  1 

^-L-sSj  (jy^l  5_4_u_iL^1  (_PajVl  jj-*  cJri^  03:!^  Cr^i  J  '^" 

.  ^JLj-«^l  Ij^iLa  54  J^e_u  j  JL^  44£,ljjJLI 
4CjLjl_iJlj  Vl  (J-*  fiL>.L_u_a  Cjjljjl  LiJJjl£^ 

fiLj_4_u_j  ulijlj  L.4^^  4^Lc,  (_J£^  uliljLiJJl^  CjLjI ^_l>»J1  j1  JLcl 

4gL-L^  cjI_LjL£^  i^j-A  L^  Lo  1^  oj.^  J I j  jL^Vl 

.  4-<l  ♦  ^r. , ,.  fl 

^  151  fiLil  J^« o  jJLual  Ji^j 

4jL:t_4loVl  ^  t-s  ^  4 Cj j_Ll! Li  4^_uJl  ^L_a^l  L)J-^  5J^L:t_U  5JlJJL>. 

^Ij-il  (j^  y.20  (jLa  i4  U  U  ^j'j^  ,>^'  <_P=j’^'  cki^J 

(j^^LjJl  (_Paj-o_tJ  lA^  (_PajVl  ^_La_4_u  ^_P-J1  4_j_>J1  CjLtjL£Lll 


1^ 


6., 0^0 


cjLlIII  (J-*  cjLLo  Sjlc,  ^^1^  i5»o^LSJl  LoLc, 

5jjL^  fiLojjJl  JjLJ  i  Ljt-L<aj>.  L^  (j-aJt-i  Sj-aLLs  I  filLuJl  Cjjijj 

Jju  ifiLiilLiJLl  l-Aj-t-ss Lt^  tt-stl  LajjIj-*  J_iJ_=*o 

cjLiL^JJI  jl  4^L_ujV1  cjL^JLic-d  ^J-lL>o  5jjL^  ^^-i-ssLuLll  ^>jla 

J-cLuaJlLl  ^Li^jJLi  Ijji-*  tjt-i-Ll  ifiLoilLiJLl  ^GLLsLIIij  (j-*  4_=*ol_tJl 

t"'l  V>  '>■  ^\\  ,^11  (J-*  5jLC,LualLLl  ui)  1  j UlI Lij  iCjljLu-uJl  jj-* 

4.  ^  It  t  ^  "t  ^  1 1  ^JLoJU-l^VI  «ljt_uj  CLujij  JL^  «Lj^lj^l 
(j-a  (J-^3t_J  fiLj_>Jl  CjL_ljL£L11  ^L_a:>.i  i4jj-4flij>Jl  Cj1jLj_lL1j  <Lj^1jjJ1 

<!li  1  '  (J-*  ^  4-i-t-aj  1  gQ^-i-aj  1  I^^yisc-i  L^-Lo  ^^-uSLs  i  Cj 1  1  tJLA 

.  ^l-L^lUl 

ul)  1^^-l^_l1  1^  iCll^JbJl  1 JLA  jj-*  ^Li-uJ 

CjLaiit_a  (J-*  ^  Lx  fiL:t_uJ  L^  5JL>.  C-^st-juus  \  (2>^LxVl  jj-* 

jl^e-Jlj  mJxxJLI  cj J I  uLsjJilII  i-jL-ssI  Lx^  4^L_ujV1  «>>a  ^icLu-saJl 

.  ^  1  ^t-fjJ  1  1 

jjJLjj  4(J_LiaILa  (^ e^^ljLlLb  4  ^  ^  *j*  *  uLjjJILII  j  < ^  <  Vj 

1  J I  ji.  1  L^-t-«  J  L^e_J  1 J  ^  Lh^  ^  ^ J-L  ^ 

L-*  jJ-i  (J-*  (J-SlLu  lA^  llUjuj  4_alj  4jjj:tJ 

(J-*  J n  Ji^  CjjJUl  ^LtlaJl  L^i  (J^-^  ^  L^J^' 

4^j_lI  1  4-_Jj L^tUJ  1  LLo  4jLjial.  1  J 1  ji.  1  1 1 J  fiLjj  1 1  Cj  1  j LuJ  1  ^J-SJj 

5jU>.j  4_LuaILa  4.1j_l11  tiUli  (J£^  jj-*  45jL^  L^>^'  (l>^Lxi 

.  4_lj.4j_(J Li  3Jl^1^ 

<G  \j>>  Lu^  1  Lo  Lx-i  (J-i-xIiJ  \j  4_4_4jAj  O  Li.uj'^  1  (Jx-A  i  jlSJj 

4_jl  jj-LiAj  (jl  3^  tJ^  4lu J_>J1  Ljj>. ^ j-tSLiil  4 43 LlLLsILo J 

LiUju  JLc,L_4i£  4  4_)  4_La_j_>JLl  4.1j_iJJ  ^  •  j  <  t-s  1 1  Qjl^3JLi  c-t-i-i-uj  lA^ 

^l-l^^i  ♦  4  ^  «>>A^  4  4_j^1j^^i  t .  .>  1^ 

.^IxVl  (j-^  .J-^^  Ct^  ^^LLax 

4^t-L.tJ  1  cj jij  J  ijT^  ^  ^  Lj»J  1  J  '*' '  1  (J-*  '  lA^j 

4_j_>Jl  u1)1_ljLSLJ1  ^-jutjjs^  CrL^  Lj-AIj  ljj£a:>.  4^ 

4_l_j_Jl  4jlj_lL3  5^L>J1  CjIj-jjuJI  (_>3a-itJ  CJJJL>.  (^J^_u_o  43ij 
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jjkAaJI  6>.I.S>uli.o 


1^L>.  jJtlu  ^  LuV  i^JlJ_LLl  \jjt  j-^Tli-uI  llil  Lb  3_l£i_j_>J,l 

j-La_>Jl  1  J_A  (JLj^  LLub  (Jjtbj  LiUb  JjLJ  V  Jl^  CjjJnJl  fiLubiS 

•O^  jj^  l_y^  Ll!^  f>==:^  L^jJI 
blcJtt-iJ  L^l-C,  lj-4-iJ-a  5jL?eILL1  ^Q-a^Ll  5_aljLll  CjJLS^ 

1 JU^  I  972  ‘  ^ ^^Sbb-ul  ^LlJI  ^ glfu-iJl 

4_u^  <LbjLo  Jl2^  ^l_<bl>.l  t  ^  b  '  (J-*  lJ^  CjULSJ  SJlC, 

iLusLiJl  jjLs"  fiLbe^LlIl  CjLo^LjlII  ^_^JL>.J  ^Ljlo-Vl  1  JJt  j^iTu^ 

cjLb^Ll^Vl  o\3  * ^  JbLb^JL 

SjLaL^  ^♦-t.fjj  «Lj-«LlI1  ^JjjJl  t  ^  Aj  Aj  fiLj^Lb-aJl  L_a^j_« 

.  L^LuCiJt-a  1  /U.1 ^ufujjt-A  ^ ^IjujjA  ^^33  ^  L^LjLu:^!!^! 

yt'fr  ill  lUL-oj  (J^Liiil  4_j^I_l!1  (JjJ-Il  j-^ 

^JJJLll  \  \  4:>.jjJl_i  (jj-bu  V  t  ^  t  ijJjVl  1  /  .^tl  (JjjJl  (jj-bu 

Sjj-t-iiJL  4JLl.iJ1  (j£^Lfb4-i  ^-SIaIlLI  fiLj_biSJl  i J-4-tJl  (_J_Lj_i_uJ  SjLs^Vl  cLj-oLlII 

2_alj-j  blJlj  Lo  (jjbLll  JjjJJ  4  1  Ml  nL  ij^j\  (JIL4-1  V  L^ 

.  L^  1  ij7^3  '  ^  ^ 

^ ^i_ab  1  ^  I  ?  LSJJ 1  1 JLA  Cj j  1 J  1  Cj  L^lS  LU  1  C- Ujb  j 

5j-a  ^33  '^.|*.|  .t-stl  fiLojjJl  c_uL>.  fiLj^ L<bl>. V 1  filLuJl  (J_4_xfujJ  4JLl.iJ1 

.  fiiLuU  j-LiJl  (JjLSJI  j  Lk-iToJ  1 

I II  a  ^1  ^  Ml  tl  jIjLC.!  4ijL^l  S^L^l  Lul^jG  yja  JU  Vj 

ij— xIu-lJI  cl) L>. L_bb>.  1  Jlj_uJ  4-oJlGIlI,1  Ljj>. jJjbSjll  1  yA  jlSJbl  (^LJI 

4_lSLtii.a  5jL>.  LiUbJ  LljJ  i^-l  JjlJI  ^Lb'^  5jL)JL>.  Ja Lt-LH-u  1  (jj-IJj 

gjIjI  i"  (JjjJLl  4_i_i_u l-i-i-uJ  1  ji^jL>tJ1  4JLSLxfii_11  j^L^TiTn-u^  iCj^JLllI 

.  fiLjlaJl  1  4_i£  1  jJL>J  1 

c1)L>.LjIL>.V1  (J-*  ^ GJLlA  b)'  i4_aL£:  AAju^j 

4_»_3J_j  b)'  *— [^jJ!  bh^Ltil  Cy^3  l)^  .>» -^tlj 

C— Lc^aj  ^ l^^bn-u  1^  i i^\ <i-) ^^i-)  4Ju-A  (^u-<-fjJ I  1 JU^ 

.  bjLcuJ^Ll  LbiaG  1^  ^ 1  /  tl  ^jlGIlII 

4_La_j_>JLl  4bj_Jl  5j-j^  cl)lj-uju  CjjJLn.  <CbJ_>Jl  4_uJl11  cl)Ji 
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6., 0^0 


lIU  juj  i (jjj LSLjlj^U  ^Jju  clilj-ujuJl  aJJt  (J-*  i^Lxjjj^Li 

.  t  j  1  t-s  1 1  ^^u_iJ  1  Qj  1 ^nJ  1  j  l_i_u-o 

fiL^-j-iJl  ^Li-u-iVl  (jy^l  fiL<jJt_4iaJl  Cj1j-ujl1I1  aJJt  <dlLai  (j-*J 

'. (jlSLo  (J£^  i  Laj£jli1  <GjJlj>J1  ^ tVl  llUj  .t-stl 

.  ^  ISLcfjJ  L} '  U>**X  t  1  ^u^sc-j^l  1  S^LtSU  1  ^  jlI  1 
3jL.2_ft_A  ' ^ . ^  •?»- "t  1 1  3jLjj_tlij  i^jJLI  jI  i3jujl.>J1  gi  tVl  0jjtj 

^  1  J_=*o  lLLI  jJ j  I  L^  5_La_j_>JL  1  A-jJLj-tiaJ  1  glfu-J  1  ^ i-JillbtJ  i  1 

(Jijtil  5j-u£^  A-UjJt  fiL<J_l£ijl  j^yJt  (_Jj  ^LlLJI  AJlxxjus  gl  ^  Us  tVl  aJJt 


^  L£!_a  Lo  jj^Us  (Jj-Iaj  ‘  ^  Lc,  Cj  1  !i  fiL<U^ 

4_i^  Li 1  ^ ^SLi  j  ^  ISLI.  1  1 JLA  4_i^  Li ^ ^SLj  Vj  4  c-t-t-u  Lua 

LoJ-i^  4_i£  Cl(jj-3  tjLS^  JL>.J  1 

iul)ljLu_uJl  cl)l^jL?e-o  <=*"'j^Us^a  jJ_4jLLi_ujj  (j-^^  (J^  ^j^rtTn-uJ 

1  j-tTuJ  1  ^J  Loj  ^Us  s  j  1  i  j.::t_Ll  1  a Lj^  ^Us  ■  ■■  j-tluTi-Ll  Lo  JulC.  4j  1  V 1 
.  ^  L_uJ V 1  4^t_Lsaj  Ij  LlIoj  «Li^  *-_j jJlj-o  LLuTu  ^jluu  «Ij  l^ 


B^l—ii  4-J L-o-t-Tn-u  1  JLl^  1jl-l^  .<!li  .  ^  ^  (^^truj>sJl  Jl-l.i-11  ^iTn-i  lLUj^ 

5j-tIo  Lj_o  5j^_4-saj  JLc,  L_u  lA^  fiU  1  LiLiTo  i  Cj  1  ^ 3-*-*-^  ^ 

lj_A  ^  1  JUje-Ti-i-u  1  <-_3lj-_(_u^l  Jl_Lc,  (J-^J  ijjjjLtJl  (J-*  Cr^ 

(j-*  ciJLo-i-oVlj  JJjLstl  ^Li-gja-  t  1  JLU  JL>. 

c-<-t-i-a3  ^ ^  Vja^  ^ LLuTo  ^  *  4j  i  jLtju^aJ  1  Cj  Lj  1 

.jlj-uaVl  (J-*  'j^ 

j-jij  I II  lULJ  5j-iluL^l  ^LuaJ,!  c-aj I  .il  fibl  L_£ijjjuJl  1  jLA  (j-* 
iZ^ j  Lt  1 1  cL«-i  JL^nJl  lJijj-ilLII  ^^-tIuLLl.1  Cli 1 JLA  ^JlLo 

Lo-1  ^lTl-l-lJ!  juu3  Lt^  jj J_i  Lo  (J£^  (J_o-iIi-i  ^ ^  (j-*  ' 

I—cjlJ  1  c-«— j-j J_i  Lo  llU  4 ^ L_uj[j  ^  1  Lu  ^ 

.  J  L^_J  1^  4  CJ  1^  4  1^  4  0  t ^  1  4_JJfc_J_l^J  1 

^1  (JjL:t_J  J-Aj  (_p3jVl  '“-V  o!  '(J^  0-*  (3*-^-^ 

(y^-i-ijJ I  (— sVT  JlJlj  ^^^1  4_j  ^ t j  /d*j  lUstl  3^1  ^  . .. A\ 

.  4_4_a^  (J-*  ^  ^  LJ  '  <Jj 
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I 


jLcj  y  ...  CVl  jL^  L^_<j_a1  cjIjLc  Sjlc.  jj-* 
.  Qj j  /78j  /2 1  j-^e_i  ^Lj^^SLi  t 1 

OljlJLll  t I 

jLu_u^l  jLc  (JlLo  i(J^!  4  I  Ml  'i  \ 

vj tXO  .  03  4_tj_u_Li  9.\ ^ 
i^j_j_Lllj  i^j_j_L^l  *(Jil-o  i^jj>.'^\  4_Lo1_3J1  c^ljUJI 
<— S^^jlJI  JL^ t ^ ^ljljj-^ \j 

.  IjL^  ^Ijjul^  c-i-cijJ-i 

Ijl^  ^j-il_<-fjJI  4_i_tJ^^^^Jlj  ‘  ^  J  ^ 

cjLjL-i_l!1  ^IrLTfeTt^  i4_j_>J1  cjLuLSLil  4_i-t.u_cJLj 

U5:L>^'  i^jLc  Jj-* 

(J£^  ^Ll>»j  l-<i-t^  i  Laj_4-i  ^J  L^SkTh-o  1  j  L^l  jl^ 

(y\s^-Ljj^S^ \  jL^  L^^IjjI  4_j_>Jl  ciiLtjLSLll 

jj-*  j-^  ^1  (^jLjlJI  ^jL_ajyi  ^Lbt^ 

22000  Q-u-kjLj-i  tJ^ 

^  ..Ar.t  1  cj  ju^ j  t  ^ ^^SLt-fjJ  1  4J  L^  jl>.  1 jJ  1 

J— Lc,  J  i  i  ^ j)  ^  1  (J  4_^j-_>J  1  Julc.  1  LiJ_l  J 

.4_j_l^IjjJ1  *-_jLjl!V1  4_<_ujL4-4 
(J_t^  ^\ ^4^1  (J-*  J*-^  SjLc.  ^jL_ujVl  ^Lbt^ 
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jjkAaJI  6>.I.S>uj.o 


i  Lo  ^  ^  ’"••^  <Clj_o  ^-^-1  ^  1 1  1  tJLA  ^LaJ^  i ^ ^  I  5000  3-2t_l  j 

.  JL>.1  jJl  ^ «;1  JjlIIj  ?.m  (J-*  , ,. '  Lo  (33^  Cr^J 

4*-_jLi_l.uV1  c-t-L<.fjJ  *JijjL>.  1  jl  ,3^^  ^tTuuj 

3Lp^  jjl2.  •tl  jt  t  ,^.tl  4  d  4  ,  U»l""wl  Ijjjl 

.  ^LlI^  ^  1  ^3^  I  i  i^jHuU-UJJ  1 

^Lt_uJ^1  ^Q-UOx  JL^  OJ^JLlI  4-1-1-1-U-L  i  ^1^3X1  ^^iSLl-ul  ^hXA_0^ 

^i-aJ><Jl  (J^  jG  ^  jJl  ^  ^  '" 

Cj Ll^gj-xfliX  1 J  ^JLcVl  ^  ^  jL^_:^l  (j-^  j'  *  jJ->Jl  ^Li-u.a 

.4:5^1 


i^Lt-UJ^l  ^-CjL^  o^  ^ 

j-SJLil  ^1  JLLo  Cj  1  JlJ  L^jSLlj  i4_lJj  ^ jj  (J-*l LtTu-u 

.SLrJl  j^_y^LLa  L^_« jJtIL<_ulj  4JVI  ^L_ujV1 

er^j-L*-Il  ^J-HJl  5jL^  Jju  l-*3-l  JLlljGj  (J_al  J-*-Jl  oJJt 

(JJaj  44_!uJl^G1  4_o^ jJj-tSjJ  1  j  4_^Lu-saJl  c^t-Jlu-u^lj  4.^e_uJj  4^L_4iJ^iJ 

j-^Jo  i  J^i  4  l^  ■a-  Ij  ^ji  (J>A  if  Mitl  j-a  Cr^  (J-*^ 4>J-A  jGi 

j-jljUj  4 ^j-jj^4flLjLJ  1  (J-*  L_£Ljua_tJl  lj-jj>.l  LrtjiJalj 

4_La_j_>JLl  4JLl.l!1  L-AjGi  jj-Xa-Sj  44jLo>.  t  X-s -»-  4  ^L_4jjV1 


i  (J_a  1 g.  1 1  3-^  4_lj_4_4jX  1  (J-*  1 1 


.  4_} 


t  ^  1" •■»-  a  ^^jjz  41jL^  CjLl4£^  ^  1  JLjfcTn-u  1  1  /  ^ jlGILII  c-o>.Lu3 

.  ^  •j  <X-N  1 1  j  LiJ  1  j  i 1  Clt^  Cj  Ij-LaGja  ^ < j  4 1  *.  (JiLo  J ^ ^  1  i 

4^Lua_Ll  j]  4^_^J_SJ1  4"<1  U  a  IjLA 

JLc,LuaGj  (jyGll  oljUJl  (j-a  41jLa  CjLui£^  4_La  ^G_tJ  Cj  1  j  Lli-uJ  1  CjL£j.::t_a 

.  c-4jl j-4fuJI  ^)-u5L>j  4  jLa^Lj  J  4JLlA  ,34^^ 

O Lxiall. Li  4Jaj^JLl  ^jXsLUl  CjIjLjl!!  JLA  ^J_4llu_uj 

(J^  SJljjlj  (^^IsLLo  CjIjIJlII  aJJt  ^LjJl  (J_<j_>»j  Lo  LlILcj  44_j^I_Lu^1 

4_lG3.4^  jLLa^l  4JLlA  t  1 ^ .  .i"!  uIiUxIIi-lII  JlX-lII 

.  JUU  1-4^ 

t  '  ■■ '  4^LLaJl  4_ui^  (JjjLjGj  S^Lc,  ^Q-a^XJ  jJj-tSJLll  ^  jGIlII 

^LuJ  ^JLir"  I II  a  4^LLaJl  aJJt>  CluL^  g.\j^  4jQ-aVl  aJJt  -ilj-^i  (j-*  (J^ 
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U9JIJ 


i 1  jJ  1  cliVT  4-LiLLi-u.a  ^LLs  i Lij-^SLl  1  ji  jlit-Jl 

^_^JLJ>.1  L^l  ^  t  ^  Lo  4_^LLaJl  ^"r.  ,.l  S^L^l  Lo  5^Lc.j 

.  L^Ltfo  ^jjJl  aJJt  ^JlSj  ^jrtjual^l  (JjVjJI 

lj_A  LtTu-b  [^JLII  Cll^JbJl  ."r^  Vl  jLi^Lj  LoJ-t^^ 

^  1  JLisTn-u  1  LiTu-b  j-Il  Cj^JILII  LiL!jl£j  i^LLaJl  ^LjjJ  (Jj-S  4_a  1  JL^tIu_u  1  J_t^ 
^^-jlUju  CjjJIJI  4^j_lI1  S^LLaJl 

I II  a  0-*  i^^LLaJl  tiJ^l^Iu_ul  SjL^l 

.^Lc.  (^jSLtTuJ  4^-uJ1  Cj^ij  ^^jJl  aJJt 
fiL^_uJ  ,  1  1  . ^"t \  c-U I ^tTuJ  1^  CjljLiJl  JJlaIu^ 

jq_A  i  (j-^ J  i  1 J  Lli-oJ  1  Cj  L£j.::t_a  ijy^J  *■  iS 3-^  ^  1  i  ^  LuaJL  1  ^ ^  1 

iC-tJj-aSLll  J_u_u^l  Jl_u_u^1  ullljli:  CjljLiJl  oJJt> 

*  5j-j:t_iLj  4_L<i_>JL1  c-<-j l^_xfliJ  1  (_)ia_ju  1  JLn-o l£^ t 

.  L-sSjJ  1  JlLd  1  Cj  i 
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Jl_Lc  jLu_u^I  03^^ 

lIUj  i—kllitj  Vj  5jLo  [^I 

ji  ^<i::t_ill  l3J->^^  J*  t.  <  Mi-^1 
Cjlj^SJkl  i^jja  JljU_u^I  jLc 

3jLc.  4-1  j^t-iluj  V  LuLb  4_jjLj-LLaJ1 

^  I  QM  LJ 1  *  Jl^Hjlj  (Jj  i  jJ  1_>J  1  5j  LtiaJ  1  iJj  Ij  Li 

Cjj_Lj  ^iSLiTu-^-i  4J  IjLA 

lj_A  (j-^  4_<a.j>.  1_(J  1  jlj-LtfaVl—i  4_J  4_Lt^ 

.  CjjJnJl 

JLu_u£^I  4-t-i-aj  ^  i  I  U»  t  1 

^l-j-Ls  Cli_iu2Jjl  [^^_:>J1  i—S^LiJl 

^  ^  1_l£  t  4-(_i-<-Uj  ^  1  <J1J  1 ^^Ju-uJ  1 

.^j-5Jl  IjLA  ^IjLl 

cjLujSLII  liUj  5jL^1  ajjt  t.  <  1 1 II tl 
i 4_j^ t  1  Cj LiToll.  1  L^j.j>iJ  jjyllJ  1  Ji ^ ^  1  Qja  4_Ij L^  1 
jJl  cjLLajt-dj 

(J^  tji  (—a^^jJtil  (j-*J  J-5jJl  (JjL-uJ 

^  *"  4j^l^jli  / s  t j  « >> ♦  1 1  s^m 

i^y-i  Lj  j  Lc  Lx  3-1,5  L-^-s  1  JlIc. 
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jjkAaJI  6>.I.S>uli.o 


Qja  ^LlLsVI  (J-*  SlXc,  uLILLA  t  llilj  » JLu_u£^1 

j LjJ-*  20  ^ Lc.  ^  1 1  j  ‘  j  ^ f* ^  ^ ^ ^ 

j  Ljl!  1  1 JLA  ‘=^Uuti^  (J-*  /O  .  7  *  tl) ^  JLli-u£^  i  Ij  j  Lc  (j-*  (j-I^ 

1  lU 

^\ ^-^1  C3^i  ^ ^  ^  ^  (Ih*  JLu-u£^i  ^iTuu^ 

i4_i  5_La_j_>J,l  4_1_j_lJ1  ^Lj-uj^I  L^I:>.^1  Cj^IjJjLLII  qja  1jl:>.1j 
5jl5_»_11  4_j_L<j_c,  (JSLiiij  (Jjs^jG  lA^  ^L.uj'^l  llUjuj 

.  4_j_>J  1  cj  Ltj  ISLl  1  j  1  j  1 1  <L<jj  LSJ 1 

c1)1_ljLSL11j  Cy^  4_<ijI-^1  .t-stl  ^l^Vl  4_jJL^^  ^ -•*« -^ 

jLi_ll  1 JLA  jj-*  tj'  JLu-u£^i  4-t-i-u-(JLj  4_l>J1 

•  '  L^  (J-*  ^^-:i-*  Cr^ 

U.)  « jJ Lj_l:?e_u_u ))j  i(l  (W.  S.  Broacher)  ((j-£^g^»  :J-ILo  ?.Ljl»Jl 

j-jiaj  i  l4-tj^j£Jl  J<a«"Mil  ^_yILll  (2  (Siegenthaler 

j^^lLa_LLl  jLu_u^l  3^  L>*  1^^l.i£^  o'  * ^  '•t 

j  -*-  <  fiLuljJl  fiLL4£Lll  j>J_A  ijL:t_Jl  a  l-s .  ,.lj  t  ^  ^  \ 

.CjVL^JI  ^  (^^ILa-Ul  jlatil  4-l4^  t  ^  < 

uls j^tt_til  a_Lajt_«  O-aa  1  uls i  J  Lj-u  '  j  J-I  '  ‘■^ 

SjJLiJl  Cj-jjjikI  i_;y2]lj  i[^ljLA  5»oLSil  (Mauna-Loa)  « ljJ-Ljj_a)) 

^3^  LuialLa  1  ^Ljl^  4-^-AL<-u-a  jq_aLj_uJ  CjLjLuJI  jj'  *(1974-1958) 

i  L^Li-ojkI  iiLtj  fiLaljJtZu-uV  $.1 34^1  jjy^  (^^ILilLl  JLn-u£^t  (jj-ila  3^  (J^ 

•  (3  -^'>«  6-“  La 

JLn-u£^t  (jj-ila  4_Lj_aJ  *JJLlA  *-_)jL:tjJl  aJLA  dtirtOsj 

La  JL>.  3^^'  1 JLA  4_i_<_aj  jJ^ILS  ,54^^  cr^  43^ 013^0^^ 

J 1 43^^  ^ ^ ^ ^ 'j'  ‘  L^  jj  1  ^  ^ 1 1  t 1 

CjLtJLa^  4-a^L£  ^  *  La jLc^  a iTuToJ I  ^  3^~^^  ijU^  4-ut.tij 

.(I  (jSLiHj)  i  L^i  (J^'  Cr^l  *^LjL^l 
La-5^  CjLiLjlJI  ^'3i  o'  ijr^  t—ijLrtjJl  aJLA 

4_Lj_aj  Cr^  j-ALIs  (JSL*IliJ  lXcL-uj  i  Lj-a^^l  j^^JoLLa 

.  a  I34J 1  1  Jj  I  >1^  1 


2^ 


^taUuSl 


(I)  JS^ 

Jlj-uu^jI  jLc  j-^j^  j-jJlIII 

jLiJI  4->.(.<jj  J  ,^r^\\  j-iXli  (  1974-  1958)  SjJldJI  «  IjJ-Uj^b  4Jaje_a  (Jj->- 

» iTniijJ I  4->.(.u.'J I  (J-Sj_j  iCjIjLuJI  ^  ^ ^ I  CjLoLa^  SjLj^  ^oj^I 

Cs^l  (j-*  uLILLa  (jl  .  (4 


t  t  *  (iULl  ^^j-SLll  JLu_u^l  LoJ_t£:j 

Cj Ldj-SLl.  1  (_^da_JU  1  1  JJt  jJ^  ^  ^  '— 

^LjL^  C_<-*_ul^g^l  (_^daJLJ  (J^LoLi  L<i£^  i  5j-xfa^  4jjl^l 

.  Lj_Aj-^  j  ^ ^_u_al£L!  1  cj  Lj cj  \j :  (JlL*  5_Li_u_uj  cj  Lj 3^^  j  \ 

JU>.  ^  *  J  1  t->  1 1  Qjl  jIlJI  1  J-^  ^jL_uJ^^  ^  JLSILJI 

(_^-iaJLdt_ILl  1  5jjLS_i  4_»_4lbtt-*  4_SjL_uJ1  cl) LjJLjjlJ  1  aJJt  JlAJ  jqJLs 

<-_3lj-_i_uVl  (J-*  5.->»jI_L!1  J— n-u£^l  c?-*^  Cr^  4JjL^1  SjLjjJI 

(j-*  ^LLLs  Vl  Qji  cl)ljLjJ_a  (J^  t  ^  ‘  Ct^  J-i  J-tllll 

.^LxJI  1  ju^ 


(4  (C.  F.  Baes)  ^Lc.  4_<_uLjj-j  t3^J^ 

t5j_o^^l  CjI j_L<_uJ1  4I JljU_u^I  4_i_<_uj  SjLjjJl  fibullL^-) 

JLLo  i  i 4_j^ t  1  SjjIiJ  1  5_)  1 JL)  JLLo  ^  1  1  j LiJl  1  JJt  fiLcj-u-L)  L^djj LS-aj 

.  1870  ^liL 

jlu_u£^  I  L)  4_i_t_uj  d  ^  ^  ^  J  L^  ciJ  Lli^  1^  I  4_l.u  1^  jlI  1  ^  ju^  o~^  Cx^'“^  J^^ 
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1^^  3  U  SjLjjJl  4^5e_uJ  (2  ^jSLtTu)  ,54^^  ct^ 

- 1 9 1 4)  5 JlXI  43^  1 JLA  4-1-1- gj  ^1 1  U> *  ji ^2i^l 

j^jL-ua-j-SVl  jLi-uSL!l  3jJl£  Cli-iL£^  SjJLl  oJJt  i4_L3lia_La  4.::t_uj  i(l945 

.  4_j^  LtjuaJ  1  (JjJ-Jl 
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I960  1980 


'll. 


1 


(2)  JSL2, 

Ju  J-La  ^Lfc-iTu  I  jL^  4-l»^  Cf^  ^  ^ 

^LuuSLII  lt45  ‘  ( ^  945- 1 9 1 4)  5-lLI  ^  ^  4-mxj  ^  iAj^Lu^JI 

(4  n_g (f*>  i^Vl 


i^\  j  ^  tl  t  j  ...  Cl  4-1-1- gj  4-(iilL3e-o  *J1)1^^JL3j  igilLt-A^ 

300  ji  n—sVI  5j,  Ml  ♦!!  4j^Ij  j i  1  */o ,  03  4  1 1 11  i  1 1  ^  Cy^j 

jLc  4-gggj  ^1  (5  Cj  1  j-1  JLSIlJ  1  aJJt  '  JLua^  i^^-jIXl 

Qj-3J1  Ijy^  ^^-jJJkl  ijy^  ^60  0-lL£^  ^\ J-Lgg^t 

^j^-ji-ll  3  I  5  ^  CgJt-aJjl  Ij-ifg^ 

.  1984  ijy^  Cr^  ‘  1958  4-il-^ 

(JSLigJLl  CjLiIJl!!  ^jjJ-SHjLJ  jj-*  <giJl-LAj 

L_t2JuJaJl  jJ-Li^ILi-u  ^1  ^^4^1  jLu-u^l  4-ggijj 

.(4  2020  i^jLSJl  Ljjj-3j 

ol  VI  o^j^l  J  .iX!  jLc  ^  L>*  Cr^J 

(— S^j-JLJ  4_LiDL^  Sj—ALLs  uIjjJl^  Ct^I  1 JLA 


jjyllJ  1  4_JJ>. L>- j-1 1  ^ ^  ^  1  lLUj  jjjJl  4-gggj  1 4_0>. L>-J-1 1  ^ J  1  3j-A Lli  jQ-i-u Ll 
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.SjijLlII  CjIjLlIII  *  L^ 

liLL^j  ?. j  .>»lt  cLlj-u-lILi  L0L4-1  ^^j.SLll  jlu_u£^1 

^ ^  '  '•  ^  ^j.u_4_xfuJl  ^ LiJlJ.!xij  '^Ji'*' '  "^'  3^^  5-»-tfu^U  gLt-<-fjJj Li 

^_La_i_o  5jlj-j>.  «L>.j^  LoJLt£:j  ^_La_i_u  jJjuiJ  5»ol3 

5^ ^  Lc,  IjuI/'^  1  '  --t  1  1  JJt  Cl«JL.t-(J  i ^j-u-^jgj  1  5jui  1  5 Cl<-=*0 

.[^j_:^l  (-_£^LiJl  Qja  L^jJl  t"'l  ^  .l-stl 

CjL>.j_*  (J-*  L^L>.j_a  4^1j.j>Jl  CjlcLt-JoVl  aJJt>  IjJiiJj 

Cjlli  g.lj^<a->Jl  Cli_>iJ  5_iLjfoVl  (_^LLa_i  L^_jlci  i  jLjjlLI 

^_j_iLj  jL-^  o'  '  '■"  V  cl)Lc,L»_iIoVl  0jJt  i^lljjiiaJl  CjL>.jJL1 

.  L^jus  LualLa  Li  j  LiJ  1  1 JLA  Cj  Ljjjj>.  ^ ^_5j  jJj  i  ^ ^j£Ll  1  JLu_u£^  1 
f" ,54^'  Cr^  05^0^'  J-Li-u£^t  jLc  (jl  LiJJIi 

L^  i  (_p3j  ^ '  ^-La-*-u  (J-*  ^  '  (J-* 

IjJijj  ,  ^.LjLfiiAJl  5jljj>.  ^JLu  lLU  ju 

Lo  jl  Jl2-o  (3:J^-^  o'j^^  SJLuajt-o  ^jyJt  ^_La_i_u  5jljj>.  «L>.j^ 
Cj-IuIu^  i  L^-Lo  ^j-uSLt-b  Lo  j  1  J_5^ j  ^j-u-o-JgJ  1  5_»_4fo t  jj-*  ^Ln  ,  ,.t  1  1  jjt 
^ ^  1  « ^"i  &  1  JLu-u^l  jLc  4_i_<_uj  ^1 0/  .>1  «>\  r^tl 

i  L^  , U.1  Vlj  ^Ls , ,.  ^j-o  4_<_uSL»_U1  5^1j.j>J1  cjLc.LjuU/'^I  qjz 

-  ^  •  'I  ■  Ls  1 1  L^JL»-o  Cr^l 

cjIj-jJu  cjjjl>.  t Lsj , ,. t  LcL^jl  5jlj.j>Jl  <i:>.jj  ^L^jl  V 

t  I  1 .1 C  t  ^^^_iLj  4-t-t-uj  j  I^^-o-xj-u  1  i  4-l.o^^-^Lo 

(^ji ^f-uj  ^  L\  « >> 1 1  SjljjJl  4.^oLlI1  ^3^^'  1^^ 

<Lo_t-!3^LLl  j^j_:^l  (_3^1jlJ1  CjLo-tia  5j1jl>.  4:>.jJ  ^L^jl  jJjjiiiJl 

•  ^^jfc-Lo  ^^JSLt-uj 


(6  ^^j-o)  Ij-jj-oj  1970  4_jja_jjL£^i 

j\  ^yCo-j^  j1jl2^  0"?^'  L)'  O^  ^ULi  Jlj^ 

.2050  ^Lc,  [^1  i^jLoJl  Qj-oJl  t  U . ^"t  /  a  CjL>.j^ 
jL^_uajl  ^1  i^jJ_u_u  (jSLxHJl  1 JL^  o'  0-*J 

4^__pstj^LJ  ^^Lo-tiuJI  ^  ■  Ls ^ 1 1  ^Ls*"  Jl-lL»JI  CjL^-lLs  ^j-^ 

(^jJ_j_i_u  L4-<3  (3-LsL_lL1  (JLi_>Jl  ^o-o-oJ  ^  Ls  •  11  jLjJ_>Jl  jL^juajlj 
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i  ui)  LLa_j_>JL  1^  jL^_lI1  m  ^c_La_i_u  ^L.L.aA  ^Liijl 

♦  cj Ltiolaj  (j^  ^  ^ cjIjL^I 
(D.  D.  Jones)  (((j_u_i^j^»  L^  cjL_u1jjJJ  1  ^  i U j 

lLUj  tj|-S  (5  1986  (Nature)  5_L;e_a  Laj-iHu 

^j_ujL<_uJl  5_j1jlj  jJ  (^jJl  t 

lILLj  LoLx-1  lA^  (Little  Ice  [^JljJj>J1  j.  . ^ •  1 1  * » ^^^y_4_i_u 

(j-a  ^_j-iLIL11  L-fl-uaJJ!  CjI  J_i  JLn-u£^t 

tiJ LlAj  ,  ^  ^ C.<-<-<-t-u3  f^y^ \j  ‘j  ^j_u LjJ  1  (jj-SJ  1 

jL-^  4-ut.tjj  ^^y^  SjLijJl  4^o1jJ1  ^j-ijJl  » L^L»J I 

(J-*  Ct^  ^  (p  ^  ^  ^  'JJ*"  ^  Cr^  JLu.u£^1 

Qja  4_>»jl_tJl  5jljj>.  fiL>.jJ  jLutXl  ^a.1  Us", <Nl  t 

.  (7  ^^j-a)  t (jj-5  *L)  J_>tJ  (jy^l  fiLut-j-ilaJl  CjI^j-jjuJI  Qja 

^^y^  Cj  l^^—jJtlLl  1  ^.^^-I-jlII  «L_u1jJ  0-4-» 

^Lc.  1 880  ^Lc.  5  jJLl  (>*  ^  L^_lI  1  ^  Ls  '  '■ 

L<i£^  i  Cj  Lj_L:t_La  (jSLtTo  a  A 1"  1 1  Cj  1_(_u  Lj^  1  C-uljl^jj  t  (8  i  1 980 

•  (3  J^-<i) 

^Ls  -  ■■  ^LL.a.a  j^y^  4_L:t^jG  iJJLlA  jJ/uLrt-tJ,!  jj-*  ^ 

1940  1880  ^Lc,  jj-*  SjILill 

j^y-i-uj-i  A  --^  tl  LiJJj  JL»_i  CjJL>.  lA^  fiUt  . tA."w^  tl 

jL^  LiJJii  ‘  I960  (jjJj  1940  (j-*  SjILill 

.  SjILiJl  aJJt  lAHJ  1  ^  Ls  -  ■■  ^^■^TLt-ul 

LiLfoJl  (J-*  (jj-Sij  lA^  ^jLIIJI  aJJt  (JlLo  ^1  g.L<a-LtJl 

^  Ls  ■  ■■  ^_^J_Iu_u-o  Cf^  5j-iluLj_a 

i (j_u_<i_ifliJ  1  Ja Ltfli-i  (J-J-a  i a  j  j  .L  i  (J_*  1 t-d LlA  ^ i  (j-*  ^ 

.^^JJ>^.\^  jl  t  a^^LtJl  ijjLA  (Ji^jCu 

A  t-N . >»  a  ulILLa  ^1  c1)Lj_u1jjJ1  0jjt  (J^  (J-*  '  '■ '  tj' 

fiL>. j  J  5  J  lLU  j  c-t-t-i-uruj  I 1  tJ ^j£Ll  1  Jl_u_u£^  i  Ij  j  Lc  4-t-i-aJ 

j— QM j_<j_Lo  j-j  1  4J  ^j-SLi  (J-SLlij  j^pojVl  5jljj>. 

.  t-N  ^ 1 1  jLlLv  jL^_t-ajl  lLU  j  Qja  ^H-b  lA^J  ia_a^L5Jl  a  LI  ^tl  CjI j_u_uJ1 


28 


^taUuSl 


(3)  jSLi 

j  ^  ‘^1  ^  ■  -■  ^S"' ' "  ^  ^^IjlII  Cj^  CjLu.»_La 

A-lsbjj  Ju  5  lLILLA  (j  1  .  Us-s^M  \a  .  (8  1 980  ^Lc.  I  880  ^Lc  J-La  (jLa^l  ^j_a 

^  ^  djlj^JI  ‘"’^  ■>**1  ■  -'I  ^  3jlj^_i  I  ^  ■  -' 

. U-L(.uj  4^jj  j_^Uiitjl  ( 1 960- 1 940)  ^.se-JI 


' ^  •  j  <  1 1  Qjl ^HJLl  Vl  jjjJl  ^^  -  ■■  1^ ^Li-u-a 

1^  i (_p=>j ^  1  ^_La_i_uJ  1  c_<_i£jIl1  1  j-J-i-i 

.  JLiVl  fiL>.^Lu3l  (2>^i-4-i  V 


«GjL-ia^j  ^L_uj^U  UlIL 
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s 


4^\ 


Clt^j  i^Qj:t_iJl  ‘.(JiLo  i  J^jJl  *■  < \c  t  (^jlbtj 

0_j^^-jl^LJ1  *JIjL_l^^^^  (^jja  La  «Lu_aj 
(j-a  4_l  La  jU_u£^  Qj  Ji ^ jJ  1  1 JLA  j  J  ‘ 

(^3_LLa_L)  (^jJl  C-tJj-aSLll  JLu_u£^i  (jj-iLj  C-Uj^ 
.^^^^.SLll  JLu_u^l  jLc  LofcLt-ia-a 

(^j_iLj  ^l_t£^  Ljaji  jLiJl  1 JLA 

cjI^^JL^I  *  ^__^^litlL<_uLi  ^LiLu  cjLcLu-saJl 
^j-uL^eJJl  ^_^^litIL<_ul  CjLjla^  ‘  L^LaL^  ^j-^ 
CjLjJ_a-*-!l  aJJt  ja_AL_uJj  i(j_uL:t_tJl  JLujj-^  4_aL>^ 

.  jUlII  1  jla  (J-*  J*-^ 

jLc  «LjJt_u^Jl  j  jLi^aJLl  '  uLI^hH^ 

^JllLa^  ^JlLa  ^1 Ju_<_u^l 

^j-«  jLo-jJI  ^l£j-^l  4  (Etna)  ((Lui))  tiUj 

jLc  (J-*  (J^  Wjjj'  Cr^  IjLA 

(j-*  ^  *— JL-Li-u£^t  (_j-lLi 

♦  lLLujj-jlSLI  1  a^ 

4  Jl£^l  ^  a ^  LLl-uj^tSL! I  Jl_u_44£^I 


SI 
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CjLLa^e-o  i^jJkl  ^ 3-^  lILI  jJj 

.  4.^ t  *  >^t  1  Cj Ltioll.  1  j  ^ 1 

C-<-t-i-a3  (jr^  ^  ^i-u-LJjJ  1  j-t-iis  l-t-*-1 1  JL>.  i  CoJj-oSL!  1  JLu_u£^  1  ^^,.1  Ij  j  Lc  j^iTut^ 

(^^JoLUl  (_)iaJtJ  I U> «^1  . ..""  4_j_tia_4_>J  1  jLLa_oVl  Sj-ALLs 

^  1  1  Li  4_ls3  1  <— S 1  <  C.«^o  j  UlI  1  1 JLA  .  ^Jj  jJ  1 

1  J_A  *-_)j JLi  LaJ_Lc,j  i O-Jj-j-SLl  1  JLu_u^l  cflJlj  ^Q_i_ul_i  (-_£jju  J^T 
^«_i_uLj  (_3j-jlj  Ljj-S  1  <>>  <h  "k  ^  j  ^\ j-^1  ^iLll  jLitJ 

.  lLLluj-jl^I 

^  ^  ^  ^  'J^  ^  *^tl  I JLA  ^uZu^ 

jLLa^Vl  i>L^  (^psjVl  ^t-N  ■  ■■  LiUii  Jju  ‘  '  ■■"  *  ^  gLt-iTuJ 

i Cj Ij^Ljrt-iJ  1  j  jL^Vl  (JiLo  fiLuULl  [^jL>JLl  Cjyl^  i4_ijJlll  Cj 4  JljJj>J1 

4-L^nJI  oLul^Jl  t  /» ht 4.  A  ^  1  j ^  \  j  I >> JJ 

1-4^  i-4-^ 

CjjJlj>.  C-I-Jj,  I  *\  tl  JLu_u^l  jL^  4  1 1  ii\  t.  <  w  imj 

JLc,L_u^  4  (J^  LiIlI  1  j  jjj_iL^l  jL:?t:>.i  (J^Lj  LiJJIi  JL^  4(_^jj>.i  jlj-ilai 

4-_) Lu-saJ Li  jL-iJl  1 JLA  i_LiilL:t_i  LoJlI^  ^^LjlXI  1  JLua  4^j-4_u 
SLbj  4>J-A  ^1  ^  Mil  4_iJLj  Ijlj-Jai  c  (  1 1  iM  4jl^ 

.  1  j  ^  ^  p  ^  ^  t  1 1 

t  ^  1"  •■»-  A  jLiiaJl  4^L_ujV1  4j:tju3  (jr^  1 JLA  5jji£i_>J  IjJiiJj 

4_j_<_u_j  JJL^o  ^Lusi^  Cj Ljuj-iliJ  jJjjJl  ^  ci^-4-4ii  JL^  4 4JLl. J I 

ulijijUkl  (jj-IJ  pj:t_iJl  t  ^  1"  4-  a  1_^  ^j_<i_4_aXl  OJj-aSLll 

i^LXa^l  i  L^j-i  LXC-Lt-alu  1 JLA  4_t_i_aJ  LiJJ  4ij^jjL>Jl 

.  er^l 

L-aL-<Ci-Al  j_u_uL£^Vl  ajjt  (3^  p^  1  j_u_uL£^V  4-t-i-all  Li  Lfli 

1  jL^  jL^ol  Ju^  1  Jl_u_uI£^I  . c-4j^^  ■  ^ 

4(N0)  L£j_j^)Jl_tJ  1  Jl_j_4_u^1  L^_4-AI  ^JLSLtTuI  SjLc,  Lr^J  * Cy^^i-u^^ Li 

,  (NO2)  JLu_U^i 

5  JJ  ^ ^  ^ ^  (J-*  4_i_i_aj  -i jJ  1  '  ‘  ^  iS 

Cjjijm  j\  4pj:t_iJl  *.(Jli-a  ^Ij-iVl  aJJt  ijr^ 
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Cij j.i5.J  I  ^taiJuUkSl 


i  JLu_ul^^l  aJJt  gljf-  1  /,^tl  CjLtTu-Lll  Qja  t"'l  t-s'^  :fl 

jV ^i-uJl  ‘(JiLa  jJjijJiJl  t " '  1  j. l-s ^ a  Cy^  ^  j-Li-u^t  ^^SJu  1_4£^ 

.  cj  Lt^  LfuJ  1  j  cj  1  j  Ln-fjJ  1  cj  j  ^3 

(j-jj-SLj  O-Jj-J-SLII  Jl_u_u£^1  jlu-uL£^I  cjJjTuliijj 

i?.LLl  ^Li^jJ!  4_L^_i_u  JLu_uL£^i  LilJjj  i 4_j_Ja_<j_>J  1  jLLa_aVl 

^  ^  t-s  •"  t  1  ^iTuTi-lI.  1  m  J lit_U  l^y-^3 

.  LiJLjILtJl 

L^  jJl  CjLS-lLiJI  ^  \  ^1 ^^1  Cj jJj  jj_ul_(Jl  f^jja  1  •  jj 

lj_A  (j-^3  ^_La_LjjJ  g>  ^  11  l''\[  ^  .t-stl  (jyJtj  i[^j_:>Jl  i—S^LiJl  Qja 

j->> 3-*3  *  ^  i^jja  ‘  ^ 'w 

^IjJLol  4_La_iL^lj  ^  1  1  tl  cliljLuJl  Qja 

.  gLLuLfl  J j JL^  ^  1  1  Cj t  ^ 

1  ^  1  1  cl) ^LSJJ 1  *-_) 3^3  (J^  ^  Cr^  cl ‘-^‘-^j3 

JljVj  ,[^j_:>J1  t  •  1  t  LjIjlII  ^  .t-stl  Qjaj  i4_S_Al_iilj  CjLcL^jI  jj-*  cl)JLi^l 
lLLL)  *-Jj_j_>»Jl  ^J_A  cl<-L^->.  JL£  5jLc,L_uaJl  ?.1^_^1  CjIjL^  03^  tl)'  0-* 
t jjJUj I  Jl_u_uI£^^  4_i_<_all L)  lLU  j£^  jLiTuTuVl  IjLA  ^JlLa  *ijJL5e^  . cl) L^-ilaJ  1 
c1)LS_cL3  SjjjKjJ.!  0333^^  fiLS-tis  jlu_uI£^^1  LajJ^j 

4_uVl  4_c:t_i_u.iljJ  1  (33^  5_»_tiu^l  Qja  ^_La_i_o  iLjJjtJl 

c^K  A"  ifiLS-tlaJl  jj-cIaJl  ^3tJ^  *ijJ^o  4^j_u_4_ilJl 

<l5_i_L3  ^\ j-^1  *ijj_Lj  j-ji  ^ISLTl]  Loj_t^  LiJJj  ^_yjLu_uj  *0333^^ 

1  j  Lc  ^-*^3  *  ^  3^  ^  3^  cjJjluTuJ  1  Ij  Li-1 1  (2h*  ^ 

4  Ji 3-L-I  4JL0LSLII  33^  \  ...  CVl  4_^_lL)  jLi-Jl  1 JLA  ,  33J3SLII  JLu_u£^1 

(J^  j  LiJ  1  1  JJt  4_i_4_aJ  3  i  (J-*  3^3^  ^  Cr^3  *  ^ J  Lli-uJ  1  cl)  L^3::t_a  Lt-a ^jua:^. 

3j1a^  43JljJlu^1  4l^L4-cfjj  t  U  « <  4ji  Vi  3^3£L!1  jLu-u^I  4-c<.fjj  l3-u£^ 

(Jl5_)  LcLua  Li^3a  ^  jJl  03^  34^  43l_4_ujVl  4sieuus  Cr^  cl)ljLiJl  j. 

C-t-t-caTL)  J_^  LoJ-t^J  ,  ^LJe-l^VI  (J^  (Jy^  ^jJl  5?.L^  (j-* 

(J_<j^  1 JLA  jCL)  ciUj^  45L53II  ljJL?e-o  43^jJ1  fiLj^jVl  J 1  JLi-oJ  1 

.  4c1)L4£3-*V1  ^_3aju 


JJ 


5j-aL^  ^ISLt-tjJLt  ^ jJkl  ^\ ^^i-j 

L^ j  i^L^I  oJJt  BULjlXI  JLujI  Ljt-L<t:>.  L^-La  ^^Lju 

ils-ujj  ^  ijr^^  ^j)^^-tSLcu_i 

.  ^  jj.1 

^JlII  Lo  ^<Ja^  t  S^^-ifcLliiJl  aJJt  ^JLu^ 

■  ^ **» ^ L^L^<-u  jjlc  ^jl^  I 

(j-*  ^  ^^'-*-^J  (jr^  (jlSLi-gJl 

(J_jLj_uJ  L^  i » l-<^i-uJ  1  ^l-t£:  1 

*J1jj_Lj  ^1  ^JL^  4j| 

^JLj^  '  ■■  ^2j-Si[— 1-u  ^1  JL-La  d  .fi  I  .fi  Ijlj  jl^ 

.4ijL^1  4-uSLi-ijJ1  Cj  Lft-AJTcILl  1 


:4^1»^lMLrfilf 

i  4-li-o  Ll.u  I  4_a-l^_i  S  J>^^.j_t£L!  1  ^  JlI  1  ^  JU^  Ljlj 

L  \\  i  t>>  tl »  5j»_ALIa  ja_i_uLj  (_3j-jlj  SjUj-s  Sj-aLI^ 

t  -a  ^  ^  *  ^jJl  ((^^l^jjl 
.^Lii  SjLc,  5jlL  ^Ljj>.Vl 

4  J  W"kV1  ullLiJJl  t  '1  ■  .>>tl  L-^JJL^ 

(smoke)  a  K  jj-*  4  li"  mi  a  4  aK  (smog)  ^<i_*-uLj 
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<1  ■  «>>tl  (Fog)  j  iW^L^jJl)) 

5_La_j_>J,l  (J-*  5jLC,LuaILLl  CjIjIJlII  Jl^HjlXI  (J-* 

^lj_A  *^ji3  1^^  t— «-u_uJl  t  jLojj  i^jj^  L«j  i^j-LLi 

?.LL1  jL?e_^  ^Li^jJl  IjLA  i_L3^1I1:>.1  i^jjJ,!  OJJt 
(^JLJI  ^^^^jL^JLJI  t  <i  «  tl  ^  <>  /  . .  t  1  I  1 1  1 1  1 JU^  *  .</..!! 

.  Vl  ^jl-LL^Vl  c-«-i_<_uj 

i5j-_jjSLIl  (j  J-Ll  ^  i  ^  Jju  jLSll^  Vl  1 JLA  j-4lu_uj 

^jjt  ^j-4  LiJLI.!x£^  ^^Ljtj  i^L)  ol  j  ^Lj^Lu^  cjLjt-a^o  L^  ■  ^ ^ 

.^Lo^^l  ^  <1  ■  «>Htl  LAjJV  ^iTuTu^ 

i4_jSLjj-aVl  SjLrtlLLl  CjLiVjJLi  (j-u^  fiLuJLo  i>JLA  fililLal  (j-*J 

fiLj^Lu^  CjLJu_Lo  jl  cl)L»_<i_>»J  ^  4_tJjJ,l  aJJt  Qja 

Vj  i  L^l  Mi<a  (j-*  ^1 

cjLj_tiaJl  IjL^i  Lusjjlj  (J-* 

^^LuaJLl  (J-*  t  .^"t  t,l  ^L>.jJl  ^1  fiLa_LS_>Jl  aJJt  ' " '  ^ 

(J-*  i^^j-jL^jJl  *-_) Lj-tiaJ  1  IjLA  c_i_Lj_uJl  (3^  ^ 

.  LiJJIi  L^J^'  *-_)Li_i_uV  ^jJLI  t  '1  .  .>»tl  1 JLA  Lxfojj  ^1  (2>^L4_11 

tjjSjjj  tjJ-Ll  )jy^  j,  j-Il  jJl  cjLj_tiaJl  ^jl  Jju  l-<i^  Ct^ 

fiLaLtJl  (J-S-tJl  (JjLj_uJJ  cliljLu-uJl  ujL^jL:t_a  L-uL-ul 

CjIj-xIiju  LajIjx,!  jJl^  i^J_ll  aJJt  CjLiljJo 

.  t  -  ■■  ^_l:i2_L] 

UJ 1 J l_J_i_uJ  1  ujL£j-^-0  ^i-aJl  ^1  ((2)Jj-Ll11)  L>»J  1 

^  ^  ^  ^ J  *  C3^i  4jJ_uaJLll  CjLjjjj^l  J_<_u£^LI(J 

.  ?.  m  j  Litj j  ^ ^j.sLi  1  j_u_u^  1 

LaLj  L^ljJ:>.l  ^  ^_yi:>.ljJl  j^^ljIo-Vl  CjVI  L>^J 

J— u-u^l  jL-^  (J-*  (jj)  ^  ^jLjlII  uuijii:  Lflljjj  i^ljjJl  ljy\c. 

CjLljj-j^l  ^-Ltla  4-l4Su  5jLc  5_ij^ej-sa_«  jlitJJ 

jL^  (j-*  Jr^i  i5_alj  5j_i_u£^i  J-l^LUj  ^  Jjj  <>.«tl 

.  uJ  1  J-Ll-U  is”  I  1  J-U-U^  I  I 

Cj  1  j Lh-oJ  1  (J-*  ^ ^  V 1  Cj  1  i^jja  ^ L_uJ  1  j LjlI  1  LLa_jJ_iJ  1  1  J_A  (J£^  3^^  'JJ 
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cjj-^  L^_L£^L_u-«  eJilJuj  4  L^l 44_ujlI.1  cjL^^^j-Ls 

.  Jt:>.|  4  'rr  Ij  ^1 

i^jja  4^Vl  4_j^tt_<_4j.iljJ  1  3^^  4_»_4i^U  (^jIJlII  LLa-jIiJl  1 JLA  ^_p3j.JUJ  LaJLI^j 

4IIa_u13  V  C-4JJ-C  43Lj^^SLd  CjJLstJ  4 ^j-fj-4-tIuJ I 

.  J_iJL:tjJl  4j>.j 

(^,\tl  ^  4-^,  \tl  t  '1  ■  .>^t^  <-^tl  ^"tl  1 JLA 

4._t_4fu-cVl  ^L2ll^l  C- «-<-<■  fj^  4LaL4-}  4_UJL1,1  lJiIJuJ  4^1^^^!  t  -a  ^  ^  < 

1  4(JL»_4_uJ1  j-u^  4^^_jjlJ1  4 4.jJi3 LiJL  1 

•  t^Lo^V 


4  5LjLjtXl  LXjil  jJl  *-_)  Li_tiaJ  1  \jjt>  (J-*  duLc,  (jy^l  o-*  JtA^  kjJLLAj 
4-_jLu-iaJl  1 JLA  L^  Jl^  4^JlI.1  4>JLA  ^JlII  4_uJLaj 

.jL>»V  cy^  Lh^ 

IjL^  cjj-ITlU  (Mexico  City)  lLLu_4iSLI.1  4-b jua  ^Juuj 

i>J_A  Jl_j_4_u^1  I  3^^  4_Lj_aj  ^  4^^LifcJLll  t  '1  ■  .>\tl 

IjLA  (J-*  ^j-<^i-u-ll  J_>J1  Cr^i  ‘^CjjJLI 

.  ^  jUJl 

5j-.j_j.SLJl  jJ-ll  (j-*  Ct^  jJl  *-_)LLjiaJl  1 JLA  (JiLo  j 

4_LiJ_dj  4 (-iJjj-jj-LJ  4_LiJ_d  '(J-^  Cj^ClssIjJLI  ^JjLj-ujjj  4  j ISLt-fjJ Lj  4_^^jjJklj 
L^i  4c_tjj-3  J-^-c,  ^^1  (j-^£i-i  tjL£^  ijT^^  ‘  4  Lj-Aj-^j  5j-jfcL5Jl 

t  ^  *  1  (J-*  j-aTulj  La*i  1 j.j>.  i  j  i j  4^-1 1  *JlJ jJj  j  J  Lua_a  JjljJ  1  jJS^  5  JLjjlj 

.?.1jJ1  1J-^  4_<J:3jJLJi  jVl  C-tJC-i-ua  1  4  jjill  «;ljj^l 

CjIjLjLj  Ljj_Lo  LajI j_A  ^_j_t-3i  (_y5Jl  L^  1  jlu-u Li  jjj_iJ_u_u  4_LiJ_a  tiJJli  ^JllLoj 
*__)j_:>»J  Cj  1  j Li-t-uJ  1  <—£^1  CjL^j.:?e-o  Jij^jJl  (Jij^  U^  4_>»jl_tJl  ^jLjlII 

.  ^  L»J  1  J 1  jLo  4x,  L-u  (JS^  L^ 

CjljLiJl  J *  4.^^1ll^l  Ju^  Ij-uS^  jJl  t  <1  I  «>\ tl  1  jlA  5jj jl  jjjj 

jl  4ij'Cj:^jj  Jl-j-^I  J_p.j^-.^  jl  4Cj.Jj-j£LJ1  j  j  t  riSl  *(J^  ^L-uJl 

.  Ji jIIlJ  1  J-Li-0  L£^  i  (jiaJLJ 

*.1)  1 J Lu_uJ  1  Qja  g)  5 ll-s  / 1 1  uLiljLiJl  jl  ^^1  4luJ_>Jl  4"<1 

60  i.y-^3  3-^  (J-«Ijl!1  j^yjt  cj  Ll^  L4iJ  1 J 
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t  ^  ^  LiUj-ij  cjjJIlII  (J_alj^  Cy^  '^' 

IjL^j  ^l_jJ  cj1jLu_uJ1  cjLIa  ^  Lx^j 

,  ^  Lc,  (jSLxHiJ  glfu-J  1  Cj jJj  (J_a  1 jq_A  i  (J-* J 


:y0^jiU 

J  <a  «"  Ml  U  (j^JjjL^l  jl jJLI  (J^  jTi^ 

SjLjjJj  ^^LxjSj  fiOLijua  (yu-LL^tLjl  iCjljLu_uJl  CjL£j.::t_a 

.cjI£j->JL  1  oJJt 

oJJt  ^q_aI  (J-*  (Lead  tetraethyl)  5 j La  j^iTutjj 

.  1  1 JL^  V  La^tTn-o  1  1^  J  1 

jJl  CjVT  jJijIoeJ  LaJli^j 

ju_u£^Lj^  iaLll  jLit-ij  jLu_u£^i  (jj-iLj  jLijtXl£^  *  >»  •  1 1  ju_u£^Qj 

1  jL_j_i_u^l  (JjjI  (_)-aLju2ijJl  LiJJjl£^  <L»_a 

t.  <  I  njJ13  ijy-^  LilJjJj  ij^LLaliJl  (J-J-aJ  V  SjLaLiK  5jLa  JLu_u^ij 

1 JLA  ^J LaJtTn-u  1  jl^^^aTn-oVl  JlI^^  <LlL>.  1  jJ  1  ^ljJL>»Jl 

Leaded)  tl  ja_i_uLj  (_3j-jlj  (^jlII  (jyiJjijL>Jl  jj-* 

^  Ls  ^__)-tfsLLiDjJl  Jl_u_u^I))  c-i-h-u^  4(Gasoline 

ijJj.j>J,l  t  duLuj^  5jLaL>.  fiLa-tlaj  j-aVl  <LlL>.  1  jJ  1  lob^ 

.  (J_aJtiI  ^  Lua  4Jji_=*o j 

4_j_j L_j_a-J^  5jLa  tfL^LiJal  SjLjlII  « >> 1 1  1j_a  CjjJL>. 

*  *  "^JLJ  (j-*  1  V  "1  tl  1  ^ "  a  ^  a  (j-*  \jJi>  L^J^* 

t  3  ^  '  "  *  '  *'  Ls"  a  5jLa  ^  ^  1  I  1 1  jLu_u£^1  1 

.  ^  j  L»J  1  cj  1  j  L^ 

c-4^j-a  JiLa  S^m  ^>JLA  La  SjLcj 

al_Lj|  (jyulj) j L_>J  1  SjULI  ajjt  (J^Liijj  iw^^yLl^Vl 

^a_i_uLj  (_3j-jlj  SjLjJ^  5^La  cjjL_uVl  Ij-^  j^^LusjJl  i4^1jIo>.l 

^jLjlJI  CjIjLc  5  (p  ^  '  ■■  *  ^^^j.s>e2  5j-lLLaILa  SjLa  i « LusjJ  1 

fiLjJ^ljJl  ^ljJ_>Jl  (_^Lu3jJ1  JLn-u£^t  c_4-u_uj3  LiUju  ^-uxJ^  ifiLL^L-uJl 
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U ^ Cr^i  ‘"'  SjULI  oJJt  ^1  LiJJIi  (j-**  ^ 

Mi  l  Cl  11 1  L^_tSL!j  iCjL^j->JLl  i"i  i  c.(_4-aL_u 

.  ?.l  1  1  I 

Cj  l^j.::t_a  1 J  LuajJ  1  c_(-*-uj3  t  LtSL^-i  lA^  Lo  i  lLU  j 

^l£<L<-u^  ^jlII  (^LSL<-u  o~^  lJ^  * 1^  t,  1  t  i  ,  /  ,1^  1 1 1  LlISU^ 

.  L^  d-La-tj>JL1 

a  ‘  11  (J-*  1 J-A  jJ L.^_jlILj_u  1  ^iTuTliI 

^  -fl  lA:>.I  t-N  a  '  i^LtJl  (j^  Cr^  (^^LusjJl 
.  ^  1  1  Lt-iSjJ  1  cj  i  ^  LLaj  4_^_>.  Ll!  1 

1lA_A  ^  1  jL^t-Ti-t-u  1  5j^_La_>.  I^Jl>.  (2h*  4_i_Li  lA^^ 

1 JLA  Cl<-Jj-J>.  i  1  j.j:fc-iJ  1  di—L^  i  Jju  lLU  j j  i  1  Jlj  ^ 

1  1  Aj A  \  1  AU  a  ^1  ^^1  lA5^  Sj-iLLaHJLl  5jLo  ^1  ^LxflJl 

gLi-tflijj  i ui)  1  j Lu_uJ  1  ^^Lc,  (J-*  i(Aerosol)  ((^JJ_^_u^g^Vl))  jj-* 

<LiJ_Li3  5jLa  «Li^  ^^L»ra  <— iLuJo  ^  '  *A^tl  ^j_i_uj|^Vl  IjLA 

•j^ 

i  5  lA-*  ^  1  I  L_u  Ij  ^  ^  *  1  j^Lt-1. 1  1 JLA  ^  i  lA^^ 

(JIj-uIL^  4<-_j1^V1j  JLbljJJl  c-ul£LLl  i^\  4_LijLJkl  jjv 

.^L£Lo  (J£^  cjL:tlLAJl 

i S^^uSLt I  ^jlII  1  jla  3^  J 

c,(-t-SLU  j^l  ^ 50-  I  0  1  uii  3  Lu-uJ  Ll 

jJLp  ,^lj.j^l  (J-*  LJ>:J^  (J-*  (J-* 

jJLa  A-L4-<-u  Ij-Laj  ijJLt-^l  (jyh  4_laLlLo  <Li-i-alll  iJJLA 

^Li-ojkI  SjlA^j  i«Lj_>Jl  CjLAjLSLJI  5_a^Li_uj  4j:t_u3  j-ji£i_>Jl  j^^LuajJl 

^iTuu  j  ^  1 1  4-i-<-fjJJ  I  ^  ju^  (1)^  ^  C7~^  cjLcjISLII  ^  jl^ 

jlj_a  (jj-Lc,  (J^  ^iSLi-o  Luaj)  t-A:>- 

.^LlJI 

l^tTuTi-La  1  JlS^  ii_La_S^  Cli^iUJl  (j-*  1 .  i  A  ^  ^ 

fiLLitVl  j-j-Cj  g>  j  A  jj.  tl  L*  (J-^  lA^  laIj  lA^^^  (J^ 
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.  ^ISLi-aJLl 

Ll  ^  1  I  ^  ^  ^  J  ^  ^  1  L(J^^ 

jL^t_Jl  ^  Lj-«  ^  LLaJ j  j  i5_ijIlJl  S^JJkl  4jj.jl1I1  ^J-fll 

4_^  5-5W>"  6^j  *(I0  j  9  (<iJij  oLt^jJ.!)  i^LjjJIj 

i  L^iToJ  1  4-Ll13J  V 1  5^^-^  1  i  U  1^  \  Ll^S J  i  g.  1 1  Lt-iSjJ  1 

i^qJLxJI  (2)^  1jL<^  jli1^^_lL1  ^j-iLt-uj^l  i-la Lili-(J  1  ^^^L<_u^1 

(( ^ Li »  ^L»J1  L^  CJ^jrt-iJl  fiL:t_uJ  4_fl_L5_>Jl  ^JJt  (J_u:3jIL11  ^ 

Sj^feTj.!  oLiVjJLi  LLijL_uLu  jJ j-ISjJI  ^  ^^jja  (C.  Patterson) 

.(13  i\li\\ 

i  J_tJ_tJjj>.  J-lL>.  LuajJ  1  duLujJ  (J/LjjljJ  Cj  L_u  Ll3J  1  J 

I  \  jJJLbj.^  l) ^  j Lj  iJJLI 3 j  i 4_u ^  dj  il-s^t  1  5 j 1  jllLv.  j 

5j  LSJ 1  L^— Llj  i  jJ_j  Lj^  l—LLiS  lLs  Liij  «Li^  j j  jLi  (^  jJ  1  L^-tioJ  1  1 

cli LLa Ltfoll  1  c-JLcl  JjLxJl  (J^  JljjljJI  ^_^j_l:>J1  5j£L11  t  ^  t  4_uj_l:>J1  .l-s^tl 
L^_Lo  ojj  a  ^l-s  /  a  JLji->Jl  (J-*  cliJLi^l  .4_uL_ujV1 

(_3_;Jj>o  L  a  1"  •■»-  iS  a_Laj  i  (JIL4-1  4_iiltit_a  L<i.C,  i  jj-*  '-^J  *  L* 

.(II  CjljJLs  (J-*  Lo  c-i-i-u-j  (^/UjJtlLl  4_^L5  a^  J_i  CjLLjjlJI  ^JJt 

(J-*  ^j_5Jl  jllL>J1  (J^LrtHJl  ajjt 

^^_j_LojJ^l  jd^  cLj_i_uj  /t,l  Lli£^ jj-*  ^_jd^ 

iOj-A  i^_ys>\-usjl\  gLt-<-fjj  dul^  JLl1j>JI  IjLA 

IjLA  Lt^sajJ  1  ^}d.S  jj-*  4J_u_LfiaJl  4_Lj_u_tJl  ^JLA  ^1  (JjLi 


.^^jJl  a^L-u  a-ut-t-ilaJl  4jj.jl1!1  cjLtJL4.c  ^ 


Jl^JI  juJL^Jl 


^j_3Jl  Jl_j_L>J1  j^y^  (_^Lu3j-J1  a_Lj_u_j  cjL_uLl5J1  ajjt  jj-*  O-'-P 

(J£^  f^j^\.ju^j^\  (j--*  10  X  0 ,4  0-iL£^  4.^^_l:>J1  a^  .l-s^tl  SjLSlI 

i  1 0  X  0,9  1 940  jjj.3  4_uiSL!1  ^jjt  o-d^LtXaj  ^  t  j_jJ_>Jl  jj-* 

SjLSJl  Jl-lL>.  i^y^  4-1-1- gj  *Jl).ilj  LiUj-ij  i  10  X  2  l-^L>.  uiijlj  ^ 

o'  l5 ^  i (  I  5  i  14  (4  (jSLiHj)  i Cj  1j-.o  ^j-u-<aj>.  4.^ '  a^  .t-N^t  1 

(J-dljJlJi  4^t_uJ  a  ^  l-N  / 1 1  Jl-lL%.  j^y^  I^_ys>\-U^jl\  4_i_i_aJ  /25 

^Li-u-i^l  uLaLifli-j  ^^j-1  IjLA  (J-*  /80  l-<a— Lu  1 4_jJt_j_LLaJ  1 


*Ly* 


^0 


ijdUd jJb3  OljLuuJI  p^Iaj  u9JLf 


CxfljJI  (J^ 

(4)  jSLi 

1 0  X  0 , 4  ^j_a  c..lj  ^  J  ■  t-s djL^I  ^LlIjv  4->.(.<ij 

.(15  ;  1 4  1 980  ^Lc.  j_lL>.  / ^^.>3  1 0  x  2  ^jlSJI  juJL>JI 


4_i_cu_Lll  oJJt  0-}l£^  Jlo^  4-i-t.tjJJLj  Lai 

Cjjl^jI  ^  i  j-lL>J1  (J-*  cJ^  10  X  I  ^jlSJI  jllL>J1 

uLdLiTu-lII  fiLollaj  La  JLa  ^J  JLi  (JjLa  ^L^jl  i  1 960  I  0  X  230 

L jjJ Lg-tTaJ  1  du-usj  V 1  5j.SLll  t  ^  (_^Lu3j  (j-*  culjl^l  ^_jX.LLuaJl 


.(5  JSL*i)(l5tl4tll 

j  'i  \  j  1  ^  /.  I  Jj-Ul 

lLs LiTu-lJ  1  *  fiL:t_LlLi  fiL-j-Jt-j-iJo  jJ i  (j-*  (jr^ Lg-tTaJ  1  5j^  1  t  ^  /t  fiHiLo-l  1 

gL>.  1 JLA  jj-*  '/,  99  ijLrt-Jl  jl  i^jjjtiLll  (J.a1 J.C,  jl 

ijU^  ^^^yjLcfjJ^l  lI^  LjfJjj  I  4.J^LLi 

(j-a  Lo-Aj  (E.  Wolff  and  D.  Peel)  «(J^j  lJiJjj))  jj-*  (J^ 

<Lu_aj  ^Li  <  , Ln ^tl  t  fiLuLLajj-^1  dliL^t-iVl  a_La^t_a  »La-lc 

o-tia-irt-i  1  ji^  1 984  j  1 983  jLlLtjjj>.  .U»  a1  ,  ,."11  j_lL>J1 

j-j£^  1 JLA  j-i_jx3j  .(16  ^^j-a)  JLlLv  /  ja_a  I  0  X  30 

^  t  ^  N 1  g  "  ^  V 1  ^j-a  C.«-H-£  J_^  fiLj.£Lj^j-_aVl  SjUrtH-Ll  CjLiVjJI  ^Li  j^^LuajJ! 
1  ^  1 ^_a  cLi  oJ  Jl-iTli-u  1  j  4  I  980  ^  Lc,  J-La  Lju2»jJ  1  ^  L^Jlj  ^ 

.(17  ^^j-a)  cLLl-lU  Ijj-lIs  C-<-i-i-uJ  V 
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(S)  jSLi 

230  ^JlSJI  jLoi^JI  ^  ®  ^  ^  ,Ltlj^  4-L(.uj 

Cjl-L^^-a  jJLcJlIj-uI  4-:e^L]  1980  10  X  30  Cj-ciajuejl  ^  t  I960  10  X 

•  SjLiftjJLI  cjLiVjJI 

*(I8  (<ilj  J^J-a)  jJvV  (jL^  (j_a  alj^l  ^L^jJI 
(_)-aLu2tjJl  (J-*  10  ^  X  3000  (J-4-^  lA^  fiLj_i_uj  ^1 

5jLjtILl.l  cjLjV ^1  5j_L.tSLt  I  ^J-ll  ,34^^  (j-^  c-«jtSLa  j-^  l)^  ct^ 

j-IlII  (_)-£3  Lt-iSjJ  1  (J-*  10  ^  X  500  -  50  ^  ^  4  ^JDj' 

t  I^^lTi^  «Lj_<_u_lI1  ^JLA  4«L;jajjJl  ^J^LLI.1  t  3^^  c-tJtSLlI 

10  ^X  I  Cr^  *  ^  ^  L>^  ^  ^  ^  ^  (3^  ^ 

.  (Jl^J  iUj->Jll  (Ji>^  t__tJkSLLl  j^l 

t  <  LaJU^  I^_y2>\-usjl\  gLt-t-fxJ  1-4^  OJJt 

ulJj-4lu-ul  fiLu^_L:>Jl  glj  .t-N^tl  g)  ^ t-N  f  11  lLUj  4JIL0I  (j-*J  4^_^Lj_uj^1  uLaLtfolll 
(J_u3j  Laj—Lc,  ^  cjjl>.  jl^  5 jJL  jJljjul  5JL>. 


^2 


jJb3  OljLuuJI  u9iJ 


Cj jjrt-Jl  4_Li:?e-o  4_i  Cj-oL^  uLi Liitll  1  (J_<jj:?E_a  j  JLSJLI  »  ^Lj_ujV1  1-4^1 

cl)  1-5 L>. j-J  1  j  cl)lj-jLLaJl  (J LajCci-o  1  (^jJl  t  t  4_jSLjj_dVl 

(j^jijL>Jl  (J-*  L_£iJi  ^  L<j_»_i_i_u  ciJ^l^lu-ul  jjjJl  lA^  i4_jSL^L£L^l 

(J-*  1 JLA  (_)-3 Lt-ojJ  1  4_i_i_uj  ^1  l-4-iJ  4  I  985  1 

gl  ^  l-N  /  11  cl)Wl  iJjLA  clf-SJJoi  JL5_3  (J^  f 0  ,494 

-  ■  Lt^jJ  1  (J-*  £l  J  .t-s^tl 

(j-a  j— Ct-^  3  ^  (_^Lu3jJLi  fiLusLiJl  ^jLllll  aJJt  ^1  tiJLlVj 

i (j_u L:t_L!  1  j  ‘.(Jica  ^U-lSIlII  cl)l^yLiJl 

^jLua_Ll  (—sVT  (J-*  JLcLualu  ^^LLlLi-ijJ  1  j  iLiJbjJlj 


gl-L^JI  cl)l— LjLSLLI  4— <-<-fjJj L)  4-L4-<-fjJ I  3jL)JLJu  i^y-^3  '■ 

.(^l_i_uj^l  1 4 < 'I 3 

^  ^  1  •  1 1  cl)ljJ^l  5j^Jia:>. 

^  (3^L^jJ1  oJJt  3  Ml  Ml  I1 1  j  Ml"  M  l^l  ^3^ 

.oLaj-lLIIj  4_dL»Jl  ^_^ljoJl  ic^lSUl  iJjLUl  1^^  ♦  (jj4  Ml  J£^ 
cl)ljLu_aJl  cl)L£jL:t_a  ^ ^ljLitIu_ul  lLUj  (J-*  ^  JJ 

L?^i  Lh^  4_uJ  4^__^Li-i£»^L)  ^34^1  <i) ^3!^  (J-«IjlI1  ^Jt 

jl ^LilsLi  O-aL^J  Qja  ^^^3-tJl  1 JLA  ^J  L<aJtrLi-o  1  jJiirt.)  dooL^  tiU  5 

*  -(J-^*-*  d^J)jl->Jl  4»oL_u  L^J^' 

<Lc,j»iLo  cl) Lj^j^jij JL4J 1  j\  i (( (Jj_Aj) j  1_>J  1 »  jq_i_uL)  (_3jJi_)  l-.<i^  cl)V ^j:t£LJl 

^_^,_Lu£jVl  ^J-Il  JLc.L_uJ  jlj-*  t4  1  Mil  Mitl 

♦  cl)  I j  LcctjJ  I  cl) 


dJ^Lbi  lA^  (j^jijL^l  (J-*  aJJt  tjl  (J-*  ijT^J 

*-_) Lj_tlaJ  1  (J-Jj-SLj  4_SLjjdlj  dJljLo  1.451  Vl  4(_)-!3l_t^jJl_)  ^-5-* 

CjJ_>tJ  jL>Jl  Cj^-LjJI  c1)VL>.  )jy^J  4^_j_)L>^jJl 

•  0^1 


£f^i4^  aUJI 

5L:t.3  ^jJLLl  (_)iaJtJ  jl_)Jijl  JulC.  jL>J1  Cj^JbJl  cl)VL>.  CjJo*J 

i4.^LjlI1  t  ^  ^  5.)dll  JlcLcu^  .  3jLa  4^  L4jL2jj  ^I^^4J1 


n 
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jl^  Ldj  cj  1  j Lu_uJ Li  t^l£L<_uJLi 

JlcL_uJ  tjL^JJlj  CjLcLj_u  i  [j-uS  (^^IsLcd 

.^jJ-Ll  ^JJt>  ^jUl  jlj-ll  C:r^  LiUj  (J^ 

i^L:?E_L>Jl  j'  ^L^  *■  <lg"  I  (jV  IjJiiJj 

*  L)l-^  ijjl— t::tJJ  5jjL>Jll  '  ■■  ^LSj  j\  ijL:t_Jl 

*-_)^LSjV1))  Sj-aLIs  ^q_i_uLi  Sj-aU^J  i>J-A 

.  (Temperature  inversion) 

1  jJ  1  ^  1 1  fiLS-tis  j  La  JlIc.  (^j  I  u-S^LSj  V 1  5j-A  LIa  LtfuJjj 

.  jjLJl  al 4  ^  iL> 

JL£  lj_A  tjL^  ijjj-SljJl  (j-*  (J^'  L)^ 

V  Ll^Uu  ^  Ls '  --t  La_u3^La  JjLlII  ^  ^  -jj  5 JLa  j»alu_uj 

.  5j-j^  4_c,j-<_uJ  4_i^  LAj-j£^  J 1  ^  ^ j-tToJ  \j  Cj  1  j  LjlI  1  4_i£  ^-ej-^Ct^  t  tiJj.::tlLJ 

lLUjj  S^LLjlXI  4j^^_:>J1  i—Sj^-LaJl  0->»J  4jjlXl 

1  JlC, {-l^  i  Lpt^  jG  43j  ^ ^  ^Ls ,  ,.t  ^^oa^vLl.  1  a  1 1 

.CjjJlill  4_i_Lj_aXl  -ilj-11  4_»_a  ^LaL>.  Lji-*-J^  CjIG-lLs 

j-Lt-j  (jjGJI  (^^IjJl  al^_^l  ^  ■  Ls  [^jlj->Jl  *-_)^LajVl  ^L>.  Lai 

i  jjLJl  L_aG_<_uJl  ^1  ^1  t-s«tl  ^JlLa  (J_aJLJ  JjLiJl  fiLSjJo 

^Lj>.  (jj-Jj  LiUju  iS-^^3  ^Ln  , ,.  ^jIXl  ^LljIu-uI  ^-La-ij 

.  jL>Jl  Cj jiGJl 

JLa£  i  1955  ^Lc,  ^J_tJ  4_LiJl1  CjJL>.  La  jL>Jl  Cj^JUll  CjVL>.  fidlLat  (j-*J 

i^Li!  SJlC,  t  '1  ■  .>»tl  ^j_a  4_fl_u£^  ^L:tj_u_i  4_bjJLl  ' " ■  Ls •" 

JJLc,  c-(-n^  1  La£^  ifiLLi J_ll  oJJt>  ^iSLi-o  (J-*  4000  (J-*  *— La  SL^J  LiJJj 

.  ^  f" tl  Li  ^ISLi-uJl  jj-* 

fiLuJlll  i  1 970  ^Lc,  4_bjLa  4jjLa-a  5j-aLIg  clGjln. 

ciJLuj^j-jiSLI  1  4 j^^luj-jiSLI  1  ^ ^ ^  *  jJ_a^Lll  ^^l^jJl  4-_jLu-iaJl  ^L^e_4_uj 

1 JLA  j-aH-i-ul  .  aLLl  jL?e_i  ^_a  OJj-a5Lll  JLn-u^l  jL^  jJ^Laj  qja  ^LlII 

LiJJj  (j-*  44_Lu3l^ILa  ^Lit  4_4_u.a^  4_bjLa  1jjL_u 

(J-ajlII  SjLijLtiu  cjLjL^iJLi  4_ujlI.1  4>jla  ^l5L<-u  8000  ^LLisj 

ja_AjjJ_u3  t  (  r  Lj-aJ  (jjij-j^I  c_t_j_t^lj  4  5j-j?e_L>J1j  lJljVI  ijy^j 


jJb3  OljLuuJI  u9JLf 


.  4_i 


u^-uJl 


iBjLtcILII  CjLiV 3-11-1  i  l^LoL-u-cj  3J  1  /  ,^\\  ^jJ,1  ^JL>.i  ' " '  1^ •"  LiJJ 

lA^3  1 1 948  ^ Lc,  4^  1  ^ Li  1  4_»_ij  i  5  jlL  jJ  1  *_)  1  <  1 1  jj-*  ^  ^ L:t_<_uj 

(j-a  4_u_aAjlLll  p ^"Ji- ^ -"■  6000  3^^  djLual  LiJJj 
jj33  (jr^3^  1-^  3-*  I  4000  p_AJJLC,  ^Ll!1  <LLi  jJLI  ^iSLi-o 

.CJ3JL1II  (J-*  SjUjLoflJl  ^1_>J1  aJJt  (JiLo  (J_<j_>»j  I3 '  " '  pi  (j-^  1  ,". 

oL_>Jl  CJ3_LIL11  CjVL>.  (JJ— ^  iCJ3i-Ll  i_La:>.^Lll  (j-*3 

JLiJUfo  $.1 3-^1  3J3  tjVl  4j  ^  t-N  ^  11  ."■  ^j-a  CJ3Lilj 

*  0-43^^  Lh^  Sjud  4J  ^3_Li2i3.JLLi  1  « -pp  « 4^L_ujV1  4^e_i-i3  J3  « 1 1 


^5 


(J-*  <=La3jCLll  CjljLiJl 

.  <L5JjlI.1  jljJklj  5j3e_iVlj  c-4jl j-tfuJI  .J-^^ 

CjIjIJlII  ^>JLA 

CjI _ A  *. (J-ILa  4_t_4-t-uJ1  3jLjJ_(Iu 

L.4-^  i ^^_J_LjJL_uJ  1^  i C-tJj-aSLl  1^ 

: ^JlLa  ^iLlSIL!  1  cj 1  cj ^  s*  ^ 

i  L^Jj  Lo^  i f^j^\.ju^^\ ^  CjLi£j-a 

^lILi-A  ^  t  ^  ^1  j-^1  <LSJjuo  c_4j1  j-tTuJI  ^  ^ 

.  ‘  *—' Lt-cla  ^1  i jJ ^_i_uj)j-i  i 

(3^^  ^  Cl) ^JbJl  jj-*  1 JLA  jIjI  ^  '3 

jG-^  JL£  ^  1  >  tl  CjLjL^^fcTJI  (^^IsLLo 

^1  ^LILo  fiLj_l_U_tJ Ll3  (^^IsLLo 

j^e_)  L_uJ^_^Gj  ^JlLIj  ^  1  *  «^tl  d) LtfG-l. I  33^  4lu_<_aJ 

Ajllmj  Cj  l-.<i£^  i  c_<JkSLL  1  jGI  1  ^  I  ,  4 

^Jl_^_>Jl  3l5^J  LiJJjl£^  fiLLo 

iC_<_Jk£i-ll  jGII  0 , 03  J 

t^^  ^ . ,.  ^_^ILI1  jLLa_aVl  (^y^  4_i_<_alll  ^>JLA  OjGjjIj 

^\  1972-1971  ^Li  ^[:X\  ^ 

jqJSj  o)  iC-tJkSUl  jGLI  Lo  1  I5jj:t_i 

.(19 

d) t  ^  1  ^ L_j-«  (^ ^  «_s^1JLI  1  gLuJujj 


fl7 
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llil  t _ ijl *  (J-*  ^  ^  ^  '  tj '  '  ■■ '  .  \-^jus\ 

\'4  5j-ULt.<a  CjLl^SLj  < tJ I j-tTuJ I  CjJL>.j 


( _ i_j1  j-tfuJl  iJjLA  ^  ^ J.j>.  < 


^1  4-xflJl 


J— Lk-^  i^l c_<-j1  j-iTuJl  (j-*  cjJjTuTuJj 

?.LL1  (J-*  ^  ^ 

IjLA  jQ.j?E.j>.  J-jj— 3  ij-j:t_iJl  fiLuljJl  ^^LaVl  *  Cr^ 

.  I  0- I  jjjlc,  jljjJl 

Jl^  4-aLi-ij.l.  L^jla  jllijJl  IjLA  ^LjjJI  (J_4_>»jj 

.  O 5jLC  i^\  J  * 

i«;l j_^l_i  cLSJL*-*  ^Lj-S  fiLj_jl  jJl  ^  ^  ■"  jllijJl  1 JLA  j.::tjILi  LoJ_t£:j 

1  ^LSjJo  i^L£!_a  (J£^  fiLul^^l  CjIjLuJI  L^J.<j_=*oj 

.  J_jJ_>Jl  j]  jLLa_a^l  ^_La_(_u  .  U»  ^ . .." t  Jijjlj 

(j-a  ^^LoVl  aJJt  (J-*  (j-Ii3  tJ^  o' 

:  L^-La  Qji  j.Jj^  Cr^  O'^-p  ^  .t-s^tl  JljJ_>J1  (_j_jJL>o 

i ^ j-iJj-t-saJ  1  *.(Jii-a  CjljJLiJl  (J-*  J-iJ-*-J  CjLu^tSLlij  iCjljJllJlj  t Cj  1  JUjj-lSLl I 
JLiJ_>Jl  (J-*  (3:4^  ^l-<-^^L-i  i ^^Li-alc. UL \j  i^^_u_uJL£Lllj  i^^_u_ul3^^1j 

i  j  L:t_J  1  ^  L^  j-b ^_^yILl  1  ‘^p\-a  V 1  i  j  oJ  Li ^SL!  1 J 

^  l^  Ml  jjy^  t"<  l^  li  (  a  ^  L^Iul3J  ^L^l  ^1 

.  JljJ->»-11 

^U-lSIlI  1  Cj  ' '  (J-*  4j_<_aJ  (J_<i_=*o  c_u  1 ^iTuJ  1  aJJt  ^  i  i_La:>. ^ 

t^jjjL^e_Lll  c-«^lj_tlu  L^JlJLLal  Ct^  ^  s'  ^  '■^ 

t  .  '1^  .',.  tl  ^jlj^  ‘-o  ^ 1  d(-J Lj^-SL!  1^  ijujL^tJI^ 

.^Lj_uJ^U  1  *  «^tl  cLaLfalll  C-fc^eTu 

^jJjU  < _ tj' J-tTuJI 

4_j_Loj-J1j  4_u1jJ1!1  cJi-t-o  1  jjl!  1  (J_aljJLll  aJJt  4ilLoi  (j-*J 

.  Cr^  t  /  1 

J_Lc,j  ^Laj-Jl  (j-*  ^iJ-jL-A  CjI_j_<i£^  jj-* 


^8 


yulc^ijli.lij  u9JLf 


J.^  AmmUJU  A,J  ^  lA^I 


i^_-ji^ll  y  ^1  y^re-J^ 

a'ji'  ^ 

;jLJ.i 

10  X  8 

90  ^  y^ij  j  yu^ 

10  X  2 

00 

O 

X 

226 

10  X  3.7 

239  ^ 

LiJ_l j  jJLILoj  l^.\ ^4^1  Cj  1  JUjj-lSL!  1  c_tic i  j-iLLaHj  1 000  fiLs-jJ 

t  jk^jiSLIl  aJLla  ^LlLsVl  ^1 ^^4^1 3"^  ^''  ^1^^ 


(j-*  i—sWl  JljJlj>J1  (J-*  (jl-tJoVl  f—sVI  LiJJj^ 

OiXJt  '  .1^1  ^  ^  t  JJ  i ^J-l-i-uJ LSLl \j  i ^J_J_1_U Lj^_^  1 J  i^J_lJiJ_u:aJl  (j-*  tjl— tisVl 
4^j_lI1  <-_jjL^elJl  ijJjIuIiJ  lLU  .  < _ ijl j-tl/  aJLlA  ^  CjI 


•  AjLu-aXl  C^t-J I ^JuJ I  t**<l  I  ^)K 

i  L^  4_Laj^JL  1  (__p3j  V 1  ^ ^dJL5^  A-Lila  j  L^tAj  1 

jjuj  i  LlIaJI  oL^-lLs  jid-Ltalu  ^1 ^  3jlc  ^Ll£3^1  jjuj 

CjIjJLojI^  SjLc,  i^\ fiLSJjuo  ^  ^  <"  ^juTu-a  ( ijI j_iIo  ^Jj^relu  -ij-p  tjl 


i^L>ijl  (J£^  jCuiIlI  c-tjlj-iiiJl  ajjt  ^LjjJI  (J_<i_>ij  La  LlILcj 
^  .^aVl  jl>J1  ^^LlII  ^Jjjlj>J1  .  jL?e_ijVl  ^L£1a  yc.  1jl>.  Sjljju  (2>^Lo1 

i90-^^_j_xIIi_i^gjJljIo  \—us^-u2-^  5_»_xfliJLl  jl^_aJ-I  4_Lj_u_tJLi  ^  ^ ^-a-t-u-1 1 

.(20 


4.^Lu.^1  CjLxfalll  yA  i ^  1  « ^T<  i _ Ijl J-tfuJI  4-L4^  5M  /  ,.Vl  C-«^0  Vj 

L^jJ_£  (J_uaj  (jr^^  aLjj-^SLll  A-Lajrt-a  jJLSJLI  (j-^  Cj  LLijrt-a j 

yja  LlLs  20  J  *  fiLc,L_o  (J^  ^oj^e-aJLi  (J_<j-*3j  icliljLre.^  1000 

Ltia  45 i 1  jlu_uL£^I  ya  3 , 5  j  tC-uj^tSLll  j_u_u£^i  (jj-iLi  jL^ 


S-ljjil  4j  ^ iw-j' 

a»l;>%3il  OU*!l (J 
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J 

jdl 

Ojli.' 

J 

iijii 

0.01 

(jlj 

0.5 

0.002 

0.01 

2ujsiJi 

0.001 

0.5 

0.2 

0.5 

fjjjWli 

0.2 

0.1 

oUj^l 

0.1 

1.0 

5.0 

5.0 

0.002 

1.0 

0.1 

0.5 

0.01 

jJjJl  o^i 

0.1 

0.1 

0.15 

2.0 

^-jijSDi 

0.025 

5.0 

5.0 

^  jj  jJ.1 

0.1 

^U»^l  Jjl 

0.1 

0.1 

.(19  t->"iU  jLajJl  (J-* 

cliLui^  (J^  4_j^l_Lu^l  cliLtialll  LiJJIi  (J-*  ^ JJ 

j-u£^  ijr^  iS ,54^^  ijr^  ^  t  ^  t ^  i  ^  ^  *  ( _ ljI ^iTuJlj  jLojJl  jj-* 

.^L_ujV1  5  ^  ^  t j  4a_j_JLi  5jL-iaJl 
oSL!  ^  1 1  <Ll  ^J_<l_<_aX  1  ^  V 1  J_>J  1  L_uJ  1  jJ J  J_>J  1 

^Lc,  5  ->-  ,^tl  j.x-iJ-a  1_AJJl:>.  L<i£^  /<J 1  /  .^tl  ( _ cjl j-tfaJl 

.(21  1970 

iCjjilLll  (j-*  Ij-A  (j-*  CLt^^l  4_ujjl11  ^J-Ll 

La  J_>*J  C-LSc-\-t^  1  J_^  ifiLujJiJl  J  iSj-ALSJl  4_liJLo  LiUIi  jJllLoj 

i  jjyllJ  \j  i  (( 4_<iJ_>J  1  Lja  jjj_A  5j-j^  l-u-3  Lxla  ^J  La-tToJ  1  jj-* 
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^  -a  .  '  ^  . cli L:«-!111  1  d^JjtlLa  L^Lu^l  ^  1000  1-4^ 

.(^jj>.Vl  4_uLui_jSLJ1j  4_uJjlL1  cliLc-LljuaJl  ^ i^L>.jJlj  i^lcLijuaJlj  t^-n-olll 
(j-*  fiLjJLj-ilo  4_jJLj_tIo  ijr^J  iSjjLcuJl  ^LjjJI  (J_4->»JJ 

fiL-Lij-O  tj^  .  U>  «^l  .  ..""  i^LuiXl  ajjt  Cj  1  j  Li_i  fitSJ  LjlI  1  t ij  1 j-tflJ  1 

^  ^  4_j_d_Li-i3  <d  *  A  LiJLIj£^ 

cLcL-Lj^J  iC-(-L<aJI  iJLjJL^Jl  ^LcL-u^  >(J^  d  a ht •?»■  a  cLcLu^  35j.^e-l 


<lc  [j-usj  i  Jb  JL^Jl  45L<-fjJ  I  tCjljLn-fjJI  gLc  LLt-^o J 


.  CltJ-4-<-uVl 

fiLj_)  JL»_L  1  L^-A  i  ^_5-3  Ltfu-1. 1  (J_Ja_3 1  (j-*  j-j-Tljlj  ^  1 ^L>.  Cj-I  L£^  ^  i  b-*-i J 

(^^JjLuj  .M-4-1  4_j^l_tji-!3  4_bjuo  Oj^c-ljusI  i 4_uJj-aSLJ  1  j 

.  5^  1  C-4J 1  ^tfuJ  1  1 ^^-4-) 

fiL-Li  J-o  u_) ((Sj-Ls))  £>  ^t-.  /  :fl  ^  CJjJbJl  jj! 

^JjlI  IjJiiJj  iO-uj-i-u^l  ^Lua_o  Qja  *— iSj-^LSil 

^  1  ^-4-1 1  ^c-j-t-sS  1  JL^  I  ^  1^^  V 1  (J-*  t  1 1  j  Ltii  1  c_<-*_o^^  ^  ^  ^ 

(j-*  L_£LJ>.j  i(^3_^JLll  C.(-L4-<-o^l  jLj-*-!  Ct^  g>  ^ t-s  / 1 1  aJJt 

L4_Lo  La  i  L4^1jji  Ual  ,  ,."j  -  g>  /H  jjjLA  jL:?c_iIuV1 

(JILo  *1  jLijLi 

^ i  ^ V 1  <Li  1  ^  ."■  ^j-a  *^^5^-1  ^  a  1 ^^4-J 1  Lj  Cjj Lij^ 

.  ^Lt-fjjVl  4^t_L<3  ^ ^ ^  JU  J-tfu  ^\ ^^4^1 

jJ-ILo  4JLjj_L3  ^ ^ ^  lLU J  1  ^ JLi^ 

jljJkl  -*■  ^ j_l^^j-jlILj^  4 l—Lt-aJ  1  O Ltflu-l. I  ^jJ_4Ju  ^^pLdl  ^JLoaJI 

Cj  LjJL4.jlJ  1  *  4  ,  ^  1  « ^  c-<-j1  j-tfuJI  *  .  t j  /  <d  A  1 "  ^  1 1  4-uLl4^i^1 

(j-a  <Lu3 L^  5J L>.  (jj-A j  ,  t 1 

.  ((  ^^,-^4-1 1  CJ 1  »  ^i-UJ  \-i  4  Jut-l  1-41^  ^Xlc. 

^jjJLoLtJl  Vl  4J  j^PojjLu  iJ-J^  Ja>.  ^_^jl:?e-o  CjjJUJI  (j-a  IjLAj 

LiJJj  CjJL:t_i  (_jj  4^^j.j_4_uVl  jJljJa  fiU  V  (a4-il  L<i£^  4 Cj LiToll  1  4>JLA 

IJL4J  V  cliLtfolU  i>J-4J  (^/LLoLjlII  ^1  [^1  4i_La_S^  (J_4Jl11  CjLc,1_4_u  «;l_tjl 

.  ^^i-i-u  t  (_J£^  ‘  fiLcLi-u  42  ^  5jlL  VJ  Cj^injl  ^j-a 
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Lt-£5 j  ijJ^ljLll  1  JL^J  i_LiJ_>Jll  ^\ lJ*5^  o' 

(J_aL»Jl  4j:t_u3  05^  LoJ_t^ 

.  I^^ui£^  03^  ^  5jLc 


La  'jj-i  C-(-»-L  ( _ ljI ^iTuJij  5j.::t_iVL  tj'  iJ_3  ^  *  (j-*  OJLlAj 

^LSLj_o  ^1  Ji.j>. jJ  ^1  JUlj  1  . ^ j  ^ -V-  i^Uaj-i-uJl  ^L_uJ^l 

.^JL^.>^J1  lJijjJI  ^L£L_u  5_iL-!3^L!  LOsj-ju  1 

filLijjrtlLl  SjLjJl  LLsLujl  iJJLlA  ^1  jQ-Aj 

fiLlLijL_>Jl  Lj^ ^j-lSLTlJI  c_<-^L_uLi  JLL^Ij  ‘ ‘ ^ ^Uaj-i-uJl 
♦  5jLcL-aIlI.l  SjJtjVl  ^Lj-4^^ 

(JLa  Ji ^  ^ 1  1  i  1^  1  1  JJt  jJ tiJ  LLA^ 

(JjLjGj  5j-u£^  t-ill-LA  ^1  i4^L^  Sjj-csaj  5^^L»J1  aJJt> 

.jLH^Vl  ^1  c_t:?E^  ij^PojJLl  Ij-^J 

Ll£^  i^y^  jJkl  ^  ^  O-Jj-^I  cjLuL-sa^Vl  ^j-^  cNp 

Cx^  5LA£^J_a  filLua  iJJLlA  SjUrtlXl  CjLV^I  ijy^J  i4^j|jjVl  tJjoJ' 
(j-ij-11  jlj-sVl  iy^j  1  i^jJl  ^LLsj-i-uj  jjL?e_i_aiI  j-alLcuIl 

.  Ml  (J£^  julc.  '  o oj  j j  Lj  ^ 
lJlJI  5_jL<i-351j  (J-*  ^  cr-^l  o'  ^ ^"* ^ '  Cy^-3 

OO^  -L?^  80000  ^  L  '  (J-*  (J^  SjLrtlLLl  CjLV ^1  ."■ 

.^jJl  ^LLj-i-uJ  t_(-t-i-u-j 

^JLaO^l  ^j-^  'otJ"^  ^jLA  (JiLa  ^1  OJLluVj 

5j.::t_iVL  j^^_:^l  a' ^4^'  O^J  (jLLsj-i-uJL  ^LuaVl  La  ^j-*  ^^Lc, 

' O 'o ^ ^ ^ '  jLit_u  J_i  (^  jJl  a' (^^■Aj>.  jGJ  1  ^1  La^Ls  t ijI 

a'j-^1  (((j-A_i_uljJLilj-L^l»  j  (((jJjjLj-L^l»  ‘.(JlLa  fiLtloj-cu^ 

<Lj_i_i_u_L1  i _ i-j ' j-tTuJ '  ya  Liajl  fiGLjJa  (J_a::t-i  M  ^LLJlJ  CjjJJLI 

S^LOaVL  ^jJlj  J-iSLll  ^LLsj-i-uJ  c_i_i-i_ail  (J^^Lill  ay>e-i\  ‘.(JLa  ^LLj-ljjII 
.  ^  jJl  ^LLsj-cuJ  4-t-t-i-u-l '  i  fiLL-aliJl  cjI^^J^I  5j-rt_i  i  ya  c^l 

C-<-i-i-a3  (J-" j-IO_u_j_<_oVl  (—SL^  1  (JiLa  ^_^JJ>.Vl  c_tjl j-tTuJ'  OJLLAj 

(■ .  1  Mij  (^jJl  K  jL  .it'  jL^  i(Asbestosis)  yj  ^  *>»  tl  y^j^  4_iL^Vl 
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(Silicosis)  SuL-aVl 

(j-i  j-11  £>  1  /  .^tl  CjUtTollI  ^  aJJt  jIjI 

L^_tSLI j  t  L^  ^ 1  ^  LuJ  1  ^  1 «L»J  Lc  «Lj_<_u_u j  t  Lj-« ^  ^ 

.  ^LuaJLl  i>  4_l£i_j_>J,l  (^^iaLLll  ^L£Li_o  5j:tju3  1  4_i_i_u_tj  i  Ltiajl 

^  ^  H  9.\ j  ^  H  *J1j jJL  ^  CjLa O Li L^Jj  1  «Lj_b 

^j_l^^)-jlILi  1  ^  / <d  A 1"  1 1  CjLcLu-saJl  (jiJLaljLil  4.^e_L<3 

j«^L_L11  (JL<j_C,  j\  ‘  H  L>^J  0~^  j.  1 1  t-s "  1 1  lil  jjJl  jt  5jL:t_iV 

CjL_t_L^ cIh*  ^  ^  J_A  j  Jlj-s3  Jl^^ 

^  ^  Cj  LLs  LjU^  V 1  jLitjl  *"  Cj  Ljuj-iiluj  1  j 

.  Cj Lj-uj-u JJ.  1  (JiLa  LjlI  1  ^.^s-us 

jl j-aJJ  L^  ^ ^-a-t-u-1 1  j-jSjUJl  <l:>.j jJ  Cj Lj^n-u.a  ‘  JJ 

(J^  C-tlLaH^  i^l 5^ JjtILo  djjJLll  -ilj-tl  ‘l5 ,54^^  Cr^  5jjlXl 

.  1^0  c-t^e_i  V  1  1-LuLa  ^LL.u.a  L^-La 

LajL>.j  CjJLi^j  1  jlj-ll  aJJt  (jja  5jL>.1j  5^La  j3i  JUJ_>tJ  t  iM 
^\ J-4II  ^lsuClsc^  Cj JL>.J  1  jj  -ilj-11  aJJt  (J^  j31  ^jj»_a  I  '  L>^J  ,54^^ 

.  JL>»  \j  CLl^J 

5_»_tfut  (J-jlAj  (J.j:t_b  j]  i0j.j^  ^_a  aJJt  '  jJ^Loli  Ji^  LiJJj^ 

(J-*  ‘1^  LiJJli  (J£^  (J-*  ial j-uLLi  j\  (j-u-a-iHiil 

C3^i 

fiU  (_p3jjLu  jLiTi^^I  (jy^  Lajl^  JLs^G  ^1  c-tJSE^ 

<l1  t  1  jJ-iLaJl  <U  i^^j.a->»il 

Ijyl^  CjjJbJl  (J-al j31  t  ^  1" t  ^  1  (J-*  lLU  jJj  i^\ ^-LM  JL>.  ^lLi-uJ \j 

(j-*  ^  ^ j-a-t-u-1 1  t  iJaLa-iVl  aJJt  (J£^ 

<Lj_La-^  Cj^-LliJ  4_i_i-t-al1  ^1^-a-U  Ji^Jl>.  lLUI^  Qja  ^ 

jaH-i  La  5^Lc,j  Cr^  lLUjiIj  /  5  ^ j  ^  1 1  ^JlILi 

fiL:t_u_i  La  5jLa  ^j-a  «Li  ^j-a-t-u-ll  ^  Vl  j_>Jl 

Cj I  JJb Ltiu-I. I  I J Llh-u I j  t<— ijl^feTJI  CjUI 3^P**  4_;i-aJLl.l  *-_jjL^eIlIl 

.  jL^Jl  ulJjJlJl  CjVL^  '  ct^  L^Itla^^La  0-4-» 
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(^jJl  ^1 ^jJLa  5jLa  (^1  4_i_<_aj  JUjj  Vl  4_dLc  ^  ^  \ 

(— SVT  ^J-^  ^3^  4_I_<_U_U  (^1  i/O  ,  0  I  ^Lj-UjV1  4J  ^__pStjJLLl 

.SjLll  4_i  <a  Ml  U  (J-* 


5^ 


L^_tSLl^  JLX5^  jij^ ^ '  cjLj£j-a  ^1 ^1  jjjuj 

ijjJL^l  jj-LSL!l  Ly^  Ijt-L^^  (^'^L^o 

4_j_Ljj>. jJ  La  Cj  1  :fl  j^Cuu  jJ  1  V 1  c_tic  i  ijr^_5 

^_^j_jj-_:>Jl  QjjJl  CjIj  4_^Li^Vl  Cjl_L^jJkl  (_)ia_»_jJ 
5jli  '■^  cjLt£^^^l  ojjt  ,  Jjii 

(^ 3"*^^  4 1 1  Jj-d  jjlAJl  5jl>.1j 

-^jljj^lj  4 1 2-^jjjij-ill  Li^  jjloJl  (J-*  (j-* 

1  ^ j  ^  ^  ^  ^  ^  (^ Ljt-L4^  L^_tSLI^  4 1  1 4 


CF  CLj  CFj  CLj  CFj  CL-  CFjCL 
freon- 1 1  freon- 1 2  f oran- 114 

CjL>.jJ  CjljLc  ^JLA  c-tic 

lLU  jjj  .<U>*  «>>tl  C.«^0  ^ ^H-fjJJ  4^jljtJl 
cjL>.^liLJl  (J-ii-jo  jljj-^I  SjiiSLi  (J_^jiiu_uj 

cj  1 j  ^  5.ji_b  1  j  j  1 j  ^  (J_4.jLlL<_a3  L^_£^  4  <lJ^^_LI.  1 
^1 j-o  jl  4ul)l  JLj-lLI  *  (J_<j_>»J  (J^_4_u^^Vl 

j-ililLb  LiJJ  jUj  4(JijjlJ1  ^jIjij  ji  4 1  t 

.^jlSLo  (J^  L^Jl  <a*"(  -il 
CjI LaJU-4-4/ 1  (^-iJdL? 
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i^L£Lo  ciiLi^jJLl  jLfiilLil 

.  j LiTuTu I  (^\ 

BjLcLi^aJl  oljLuJI  t  ^  1^^^  cjLt^^^l  ojjt  ^JuTi-u  LajlI^^ 

1  cl) 1  OJJt  Qja  jjjj ^t-ojc-a  j-j£^  ‘  ^  ^  ^ ^  ^ 

7  j  -*-  <  ^Lijjl  ^  t  ^  j  t»l jlLi-uVl  ‘  ->-  jLLc,  ^  t-N  -  ■■  (J-*  j-Li£^  18 

.  dj  il-s^t  1  Ijj,  1  ^ Cj 

(^^JaLUl  fib-ssLi^  5j-^j>.i  g> t-s - ■■' ^ ci)Li£j-ll  ajjt  (—sLiu^^l  ^  LiL!b£^ 

i—i ^^_t5e_)  1  ^  Li^  ^  Cj^  ^  ^  .,1^l»-l1  1^  t  Q  1^^_4JlI  1  5  .,!L^Lt-J  1 

^Lc,  (J£^  tjr^i  3 ^ ^  J|JJ-1SL!1  cl)Lj^j-a 

•  O^  0,57^^  Cr^  '-^ 

5_»_tfu^U  t  LJjl!I  cjL^-lLs  cjIjIJl!!  ^jjt  t ♦  > LajlI^j 

fiLcisL^  t^j-fJ.4-tIaJI  SjjLcsaJl  4_pe_<_aAljJ  1  3^^ 

^jljjVl  cl)L^j-j>.  4_<j.j>. L^_4-1  cl)ljjLll  i>J_A  ^ " j-  jj  K  1 1  ^j-o  5_La_uliJ  cl)ljli 
<l5_l13  j-^jlj  j>J-A  jlc.L_uj  llUjuj  i-Cy^  >  'i^t 

.  JlJU 

JljjJiSLIl  cl)Lj^j-a  Qja  ^1_L!1  CjjJlJl  (Ih*  (J-^^ 

i/30  4— i-i-u-L)  1975  j_Lo  L^^LUjI  c1)1jll5  jij^^ 

jl_=*oVlj  i  1  i  JLjj_<_uJ1j  i  L£Ljj-ai  ,  (JiLo  J-Ia:>. 

jLiTuTliV  ^  JL>.  JUjLrtltJ  clooL^J  (J^LxIj  c1)Lj^j-11  aJJt 

.  1982  J-La  ajjt 

4_»_blj  jijji^  j)jjJ5LIl  ci)Lt^^^  3^*-^-*-^^  ci)VjL^tt_«  ciILLaj 

j«_j_ul  4_j_Lc,  3-!LLa_)  (il-Llj  jL^  (j^  ' (J^ 

.jjIAJI  j^lSLll  ^  ^ cr^J  i(Aquasol) 
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j  ^  ‘  ~  >  -‘tl  gi  ^  lU.  5jLc  lJL5^^ 

IjJLo 3-L;^  40  J  I  0  ij\J  Lo  ^  Cr^  Cr^  ^ 

(_p3jjtlb  LoJ-i^  ^-La-*-o  (33^ 

(Jij-S  4  ♦  MiVl  j-^LlJ  [^J_:^l  ;j|A_j:?E_i_a^l 

*  ^J.^t_Lj_3  i ^j_u_4_jiuJ  1  ^j-^  SjjLls^I  .  ..A  >  .tl 

jQ_j  ,  5  l-s  j  ,"■  t  CjI  J  4_»_ifoVl  iJjLA  j-^LLi  4j1.jj3j>. 

CjLljj-j>.  i  5j— a  CjljjJl  j>J_A  '  JLrtlb 

4j^^£Ld  I  fi^^l 


O2 

(jruss_«^l  *1^3-:^ 


4_A_Ju^l 


^  I  ^  >  >1  /I  / 1 1 1 


0  +  0 

I  t-S  <  ,^|  I 


> !^ j (^1  ^  (jA-SE-uu^I  Cjljj  (jA-ss-uu^f  U3j3^ 

O  +  O2  ^  o 

j—j-i^  J*-^  (_)-aLuaILol  4.jJ.<ul11  aJJt 

i i^^y±^^-ujl  1  (3^  43 ^ ^  ^ t  d  I  ,  ,,  I  i  \  I  ^ ^UlJu ^  1 

jjJj  V  jJjGjLa  (_p3jVl  ^_La_i_u  L^-Lo  (J-4-a_i 

lLU  j_ij  t4-L^JI  CjLtjlSLIl  SLo^ 

L^  1  j  Lcj ^  t ^  (j-^  LJjlI  1  cj t  ^  1 1  3ji 3^<3  1 


57 


jjkAaJI  6>.I.S>uli.o 


aJJt  (JjI Qja  ^_La_i_u  (^puJLJ  CjI_uL£L11 

.  5j-djJ.l 

1  jLUaI,l  Cy^ L^\  oLS-lLs 

^_La_i_u  4_pe_i_aAljJ  1  SjLjj-i  ^_<j_<_u_i 

j-uju  Cj1jL>.1  i  jJ_>Jl  ^LLaj-i-uJ  L-4-<i 

ul)  LjJLi-C,  LiJJ  J_£^  ifiLo^jJl  CjLtjlSLll  fiLuljjJl  (J-o1^jl11 

jLajJl  ^1  ^_il  (J-*  ‘-iLI  j  Cr-^i  5_Lj_u_Lj_u  ijy^J 

4679 1  fii_j_4_u_jj-iJ  1  jLt^jVl  4_j_»_<i_>J  ^jl-SJLI  j-jj-aHJl  «iL>- 
CjJU>.  jJ  fitii  4(22  a)  4 CJ L4_4j  1  j jJ  1  aJJt 

CjLjJL^^  /9  ^jjt^  ^--*>  ^  lLUj  4/3  ^>jljLS_d  cI^-lLs 

/6  jl  jl5_4-i  SjLij  (jj-IJj  4CjIjLi_l!1  L^  w  \9 '  ^  ^ '  (^^LlitrJl 

.  JlL^^  1  ^  Lla^cfxJ 

^  ■  ■■  (J-*  ^ ^  ^ j  *  ^Lijj  1  ^  1 1  ^  I  <-_3 jjJtX  1  (J-* J 

1  ( lj  1  j-iiii  1  (j-*  ^ 0 '  J  ‘  Li-t-i-uJ  gtl-Lla  ^ L>^ J  ^  ^ 

i _ Ljlj-xfuJl  i>J_A  ,£l  ^  .l-stl  ^jjt  JulC.  lA^ 

.CjLcL^jVI  ^>JLA  JU^ 

^I^JLI  Qja  ^j^iSLll  CjIjLc^  4 jijJLJ  1  jlu_4jL£^1  ^Cijuj 

cLS-lLs  C- «-<-<■  fjJ 

CjJL:t_i  J_u_4jL£^i  CjLjjjj>.  (j_4LA^\lij  LoJ-i^j 

.  i  ^j'L:^i-u£'  1  Cj  l.jjjL>. 


NO 

(.iJj  vHj  I 


03 

ujjj' 


N02  +  02 

I  I  Ij  I 


4 1  jlu_uL£^1  ^1  A""wl  V  (J^Liill  IjLA  o'  ■  ^ ^ '  Cy^J 

4  LiLjjJlil  1  JLn-u£^t  4  J_u_uL£^^l  aJJt  JL>.1  (J^Lilll  IjLA  jJjj:tjj  jJj 
.  4jjjJa  5juo  Jl_u_uI^V1  aJJt  (JjtS  j.^Li-ijj  lLUjUj  0'Aj>.j)jILi  jLh-u^I 

Jjj-SLj^SLII  Sj-jLLs  Lo  5j^  (jy^  5jL:tILll  CjLiV^I  CLooL^  lA^j 
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CjIj-jLLsJI  aJJt  5_<iILo  cl)L^j.:?e_a  ^1  jLiTi^Ll  ifiLjSLjj-aVl  ^\ jj^Vl 
Jl^L-i-oJ  Jl^  JLu_ul^l  ^j-^  4_tJ_uj 

.  *  1 V 1  ^  JLA  €L5_tL3  (J.L>0 

cl)j_u:2Jl  (J-*  cflcJt-u  4_iS[jj-xl  4_ui_i_uj  4_l>J  0_aL^ 

^ •j  j._j£jji!l  ^1  *. 4_i^  ?.L>.  1 97 1  cioOlA^j  i^\ 

^Lbcj  j-^Vl  ^Ij  ^  3  J.^:t_i  J-t-^ 

IjILoyi^  2 1  ^L^jl  (jji^  cjlj-jLLaJl  (J-*  BjjLLs  500 

4_u_u  30  5j_lj  I  Lljj-5j  fiLc,L_uJl  jJLojl^  3300  fiLc,j-<_u_i  ^^\  i^Lo  3 
^1  llU  .  Lj-L*-!^  cjLS-lLs  ^-LLl  jj-*  1  jla  (JiLo 

L^IbjL3_a  JulC.  1jL>.  filLjlila  CjL£j->JL1  j>JLA  (J-*  JLu-uL£^1 

(_^ljj>.l  JLt£:  ■  ■■  (J-*  .  1  1  . ^"t"  ^^yllJl  Jl_u_uI^V1  i>J_A  4_ui^ 

.  Cj  1  j  Lh-oJ  1  Cj  L^j.::t_a  tjy^J  *  iS ^-^-l  1  CJ  LLi::t_a  (jj-S J  t  ^  LuaJL  1  ^ ^  1 

j-^jG  ,^^\:>. jjGil  1  Jl_u_o1^1  jijjJiSLll  ijJjGGiJj 

^ ^ *  c?"4^  lLUjlI^  iCjLuJl  CjLj£^^^1  ^jla^  .  4_S_l^ 

oL^-i-Ls  ^  1  «^tl  cjIjL^  L^i.^.^0^  djuz 

I  8  J  *  ^Lijjl  GjLl^jJLI  i>  J-A  Qja  jj_u j_i.aje^  j-j£^  i  44^^ 

Cj  IjGx 7  1  (jP^^  i  ^  1 jlu_u  V 1  i_La:>.  J_t^  L>^J  ^  ^  (j-* 

■  d J iIa^!!  (3^^ 

, ,.  A>  .tl  35^  ^♦-tfuVl  \J^*  ' 


^_^j_jJl  4_La_j_iii_tJ  1  jjJSLll  *  A-t^ajua  iLtijLil  CjLG-lLs 

.QjljjVl  LiJJj  Jju 

((j  jJ^))  <LLiJLo  jjyb  JLo^  ‘L)JL3J^^  5JSLxflij3-i  ^LClaI  GJLlAj 

^1  JLc,  1  fiLi^  O-OlA^  lAJLAJ^^  4_L:til  j-4-iJ-a  I  980  Sj^rtlXl  CjLiV 

250  J  ^  t  ^  ^ J  ^  A  ci»Jl1j  i^iSLifoXl  3-^*-^  (^j-A 

3-^^J  ' g>  A  1 "  1 1  ^l_^_Lc  .>4^  L^_4^jlSj  ‘ 

^_^IlI1  <Ll>»J1  gjI_1jL£L11  1lA_i1^^G-o  1^^-La^  gJLLa  cj ^.^iJl  ^jjt  c-Ji^l 

fiLojJo  JajjrtiXl  jj-* 

QjljjVl  fiL^jJa  *  CjjLrt-i  ^1  (J-*  Cj^jrt-Jl  iJJL^  LG-lLsj 

1  15J  i4_ajL3Jl  g>  ^tl  *j1j1 3t-i-uJl  /  I  6-  I  0  jl  J_5_4-i 


59 
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L^JjL^j  Loj  jjJ^l  ,  U>  A 1 1  <UL^jl1j_u1 

•  (23  (Oj 

L.  B.  Callis  and)  ((^L>.jl3Lj  j  (j_a^L£^))LAj^j  cjLjLuJI  d  LS-lLsj 
5^1^  tiJLlA  cluL^  4jl^  i(6  (jSLflj)  i(24  4 1981  ^Lc.  (M.  Natarajan 

<LjJ_<jX,  LiUii  JjLJ  C1(JJL>.  ^  i(  I  970- I  962)  5jlL1  cr^  fiLixiLs 

1j_i  ^  i  1979  (j-*  1 JLA  ^  1  ^ 0^3^^ 

.  1 980  5_il  j_i  j_Lo  ^  'tl  4_S_lL3  j-j£^ 

J_u_u£^i  4_Lj_aj  (jllL>.LJl  ^1 JLA 

fiUlj  ^_La_i_uJ  a  ^  11  ^_:^1  t"'l  ^  .U.  5jljj>.  4:>.j^  Cr^ 

^_La_<_u  (J-*  ^t-uSou-ll  4_»_tfo^U  ^^j.£Lll  J_u_u£^i  j^^LualLol  fiL:t_uJ 

^^^LnJLi  (Jla^  i  t"d  ^  .U.  Sjijijj  Cr^  JlC,L_u_i  LiJJIi 

Jl>.  ^1  rtl  JjaLd 

J  J  Mi^t  er^  CjL^  (6  J-SL*I/)  ^ 

Jl_u_u£^1  lL3^vLi>.1  Julc.  ^1  LilSLilll  a_cj-(_u  /. 

^jLA  5jL^  jlLc,  (^jSLtluj  ju^l^  ^j^iSLll 
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(6)  jSLi 

jjl  . l^  \a  1 1 978  (^Lc.  (^jJj  1 958  ^j-^  5_^-IuiJI  LJL<JI  diLS-Jo 

(jJ-SLiUJI  (jA_!  cjjJl>.  ^  1 1970  1962  l£JLLa 

•  dJJj  Jl*j 

.oJ^^  Jj.uu^'l  CjL^  =  I 

o-*  J^  -^3^3  cr^  0333^  tiI5L<aj  = 

•  03^3^  333^  -^3^3  cr^  0333^  <.^Krt~  =  _:v 

.  (24  .  La^lvj  ijjj^  333^  333^^  -^3^3  0333^^  JuJ-Jl  t^K  ti"  =  _:v 


.5j-^Vl  CjLt^jJ,! 

British  Antarctic)  ^ya  ^2r\It:>-l-^l  (j-*  1985  ^Lc. 

l''\[  ,  ,.l  4JLl.iJ1  Cjjjrt-J  ^_^LLajj-^l  (j_aL?E_<iJJ  fiLt-iluJl  (survey 

((^_jJLa  ^_jI:>.»  al-s'^  a  4_uj_l:^1  .l-s^tl  a  ^ l-s  / 11  L)JL3J^^  ^  ^  ijr^ 
.  a  ^ l-N  U 1  aJJt  ^^jJl  a_il  jLi  i^Lc,  (J£^  jj-*  j-  ^  (Halley  Bay) 
^^j-a)  i(Nature)  4JL?e-o  aJL_uj  fiLc,j_4_:^l  i>J_A  Cjjj:t_i  Cjj-xIIiJ 
L_l1j  0-iL£^  ^_yJ^_L:^l  c-tla-SJl  tl)'  ^  S  '  ^_3  i(25 

(jy^  [^1  i^Lc,  (J£^  ^  ^ 985- 1 979)  SjJLiJl  j-aL15  jJSLiIuj 

(JSLxlJl  ,  L)JL3J^^  i— t2j  jQ_i_uLi  JjU  1-.<1^  L4-4  .t-s^tl  ^^jJl  J_] 

(Sy^  J_A  t  ^  ^jlmll  (7  (_jSLiio)  ^^IIlII  ^^LuJl 

^Lc,  1970  j_Lo  lj-_<j_lLi_u-o  tj^  ^ *  o' 

.  1984 

(J-^  (^^Jol—Lll  t-<l  7i  ■  U.  7i  Ml  1  jLA  Jl£^I 

^Ltia-iJl  5JLlj^  $.1  <i  Ir  (Kruger  and  Stolarsky)  «^  •  "J 
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300 


7^ 

Vl 


\ 

I 


200 


1960 


1970 


1980 


(7)  JSLi 

5j_LI  1  . 4-  I960  j»Lc.  J_La  (25 

^j)  4  f  4-l»^  juj.>»j  J-c-Cmij  t_>uL^  "  1984  1970 

.  I  OJ^  ^Lc  C-i.».<J-«J_g 


^^^-cl—LLsaJl  ^  ^  jj_LtfaJl  (NASA)  fiLjSLjj-«Vl 

i_Lajlj->Jl  ^Llij)) 1  ^^Ljj-^1  (j-4_<J:3  (Nimbus  - 7)  «7  -  ^j-uj-i-^^li » 
(^J  ‘(TOMS)  ^1  (Total  Ozone  Mapping  System)  ((^^Ktl 

.(26 

ijr-^  ‘  ^  Cj  JL^  I  ijr^^  ‘JJ)  j>  JLA  oJ.i 

^  .  t-%  ^  tl  a  ^U.  /  A  L>^  ^-Ltla  4-L4S^ 

i>JL^  ‘  ^  J  '  0^  JLa_3  LiJJIi  ^^JLILi  ^jJLo  a  ^  t-N  / 11 

.  (8  (JSLtIo)  tji  1  tjjij  jj)  < .o 1 1  JLA  4  ^t-><U 

^  ^  1  /  «^tl  ^  ^  ^tl  a  Us  /  ,.l ^  a  ^ / 1 1  (j-u^  uLsL^lJl  ajLci  jLc^j 

‘(J^^  ^Ljlj  J J  H  JaLaHJl  J_»_i  j^i  i  1985  Cr^ 
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.(^L_uJl  ^LlII  (J^  dj .t-N^tl  <j ^ l-s / 1 1 
^l_»_Jl  ^J^L>.  j_t_>J  1  c_<— La_S_Jl  (Jij-^  J— 4_1L>.  <1_i_u1jJ  0-4-1 
fiLi-ulj  jJl  ^  JLA  Qja  I  (27  t  (  I  958-  I  957)  jJl 

(J-*  »1 ^Li-uVl  uLi:>.  (35^  oLS-lLs  o' 

^-t-tTuVl  ^j-^LLi  Cj^  y  ‘  '•  oLl^)-^  *  '  (J-jfc— LLa  i3~i~^ 

oLljj-j?E_j  ^1_>»J^L1  oljjJl  aJJt  ^  Cr^i  .  ..^  /  .tl 

it_1.La.4Jl  gl  ^t-N  /iS  ^^1  1 JLA  5_ijLjl!1  ^LjjJI  (J_4->»jj 

L^l  ijLA  (—SLtJaj  LaJlI^  LlIjlII  oL^-iLa  4-ui.ijj  1  ^ 


(8)  JSL^ 


(JJLlaJLI  ^  j  ‘t--s  rtti  SjLiLI  «7-^_ 


’  < .  >-s  u  I  j  t-^  n  oj^j^ 


jjkAaJI  6>.I.S>uli.o 


■  <d  ^ l-s  > 1 1  i  4_La  La 

d  j  I  Us  ^  tl  d  ^  /  1 1  ^  g iTuTui I  Lai 

CjLo-lLs  L)JL3J^^  05^  ^J-C,  LiJJj  (jyi^ 

•  J  Iju^  d , ,. A  /  itl  4dLtiu^l  <_3LJlI  / d  ^ L%  / 1 1 

4  dt-^  fU  (35^  CjL^jia  y\-L^\  LJ*  Cr^!  ‘-LUj  (^jJ^ 

jJ_j  jj  Ls  tl  ^  ■  L% ^tl  SjILS  JJ-yeTu  V  cLuila^Jl 

6-“>"  JJJ-^  Ojjj'^' 

/j-j_aILu_u  <l1  (J^I  (jjJJ  j-j£jJlJl  1 JLA  (J-4-:a-i  (jy^^  iCLt^jJl  (jLt-a.d_tJl 

•f  ^  6-* 

*. (j’Ojj-liaj  ^yu  1  (j-*  ^  ^ O"^  ^-o-ll  1  1  JLAj 

fiL:t_uJ  fiL^LLLa-usl  u_)Llj_u1  ^  1 JLA  ^$3^  Lo-AI  JL>.1 

jJiLa  i^L_ujVl  oLLaLfuJ  ^j-^  4.^0  LlII  c-u  I CjIjUlILi  CjLS-lLs  *^ji3 
^^j-a)  i  (Solomon)  ((^^_a^^_i_u))  ya  (J£^  L^  CjL_u1jJJ1j  Cjjj:t_Jl  lLLIj 

(J^  i(29  ^o-^j  a)  i  Lo-^-^ j L»_a j  (Mc  Elory)  (((^jij-iS^Law  i(28  jo-^j 

(J_aLc,  ja_At  Lj^  ‘L)JL3J^^  fiLd-tia  j-^jG  *-_)Lj_i_uV1  j-u_aGlLJ  4_jSL^L£L^  p  ^  ^ 

^  1 1  ^-Li  yja  ^-IL_lj  1  (CLO)  Cj  LlIj^-^  j-a  1  ^ 

•  O^dAs J-5^ JJ-5^ ' 

i(30  ^o-^J  ^^j-a)  i4_ujL»_aj  (Callis)  ^j-u-G l£^ )>  (JlLa  j2)djj>.T  g,La-lc.  gJLLaj 
yc.  j^psLilL)  V 1  c-tdt-i  fib  1  tjJLM  *  (NASA)  ^LlII  j^ylsoV  cj j-Sj-o-i 

U~^  <^,3-^  bJ^nTuJ  fiLjJt-u-LaJl  *-_sLi_<_uVl  < 

^'j  Lo-lSL^  ' ^ ‘  ‘ ^  1  i-1^LLu_l11  (_J-La  LlLlII  cHjL^uJaJI 

J '13  '  "Jl) j ^ ^  ^  Lu3 j  (no)  1  jlu_u£^  1  y^yi  j  1  j 

V Ojjj^  ^  i  ^  .l-s^t  1  (JjJJ  1  SjJlS  a  Ltd  1  '  .Ls^t  1  jLn-uS^V  1  1  JJt 

•  y\s^L.u^ t  dldl 

»_«.LaGJl  (__)-iaGdJl  i ijj Lt-rjTJ I  1  J_A 

5  ^Ltjjd^l  (J-*-3  ya  a 1  /l-s  ,^1  u_)Lj_i_oV  ^1  a .t^  u_)Li_i_ul  Ji^ju  ^_^j_l:>J1 

aldJaGil  Add-A  C^^^^ddl/l  t  I  986  ^jujjLo  ^^_ddj^  t  *  Cjlfu-A  dJLC  Cicala 
(NOAA)  cliLLajdsJLIj ^5->Jl  cl)L_uljjJ  4-lLaV1  5jl 4dj_Aj  i(NASA)  4_jS[dj-aVl 
CjLcLu-aJl  jL>G1  j  iNational  Oceanographic  of  Atmospheric  Administration 
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.Chemical  Manufacturers  Association  (CMA)5^Lui_jSLll 
J  ^  ^  IjlSLaj  4j_4^JJ.1  1j_a  uisjjstj  5jlc 

.  L^  5^JL>.  (Jji^  ^iSLifu-a  Clijrfc-iJ  (j_uL_ul  jo-la-La 

Me)  cdLd))  a_La^e_d  cliUjJLi  (J_4Jl11  4_Li:>.  (■“mo  tAl 

^  '  (Amundsen  Scott)  <  .1  ^j-4-ujUj-al))  5_lartA  i(Murdo 

iJJJjlS^  /a  ^  t-%  / 1 1  1_j_LjlJ1  CjL^-lLs  3^-^  L>"4i^ 

(NSF)  SjLrtlXl  cjLiV ((^jJjti!  cLlLaVI  4_4_u_i_uJJl  1 ))  a l-s ,  ,.l ^  SjjLLs  t". 

SuuaL:^  ^  2Lt^L>>  CjI  juua  J.<j^  National  Science  Foundation 
i—SLu^  1  (J_uLlSJ  (NOAA)  ulJ LLaj-^JL  1  j  ^->J1  <U_u1j  jJ  4_jJ_aV1  Sjl^Vl 

iNO  J-Li-o l£^ t j  i03  '(J^  L>*  fiLualA- 

'.  (JiLo  (_>^a-*a  j-^j3  (JjjLlSJ  lLU  iCLO  (JlLa  jjiSLll  Jl_u_o1^1j  4N02 

c-ulj-xilJl  HCL  jl^  1  4HN03  lLLjIuJI 

.  a  j  il-s ^tl  a  ^ / 1 1  CjL^-lLs 

i>j_A  4 1  j-tSLj  JLjjJlij-o  1 4  c.«-»-<Clv  1  1 987  j,  1  <a"  1  ( .1  \6 

^J LajCn-o  1  pjhs  '"t  I  989  j-il-ta  i  (JJ.5  (JjjlAXI  5 JL^Lj  4_j^L^1 
LLl^  ^)-4aJd.  1  jl  jCLdl  fiLtSL^Vl  cL^-lLs 

.^jijjVl  a  ^  tU>  1985  jloc,  (^jJl 

a  t-s J 1 1  ^jijjVl  a  ^  J.  J  a ,  \"  aJiSLtfii.^  4_uiJL»J1  CjLL^I  jj-* 

^JljjVl  <Ll_4_4lj  (J_4jLlS_1  I  988  J-ll-t-l  jjy^  4_U_aJj-3  iLuLli  fiLC,L<JJ>.  CLooL^  4(_p3J^Ll 
*  L^Cfjj  1  4  .  t/^^  t  I  ^ jLj^CuJ  1  ^  l^^y^  1  l^^y^ 

5_jj_:sJl  u_)j LrtHJ  1 ))  ^q_4_4j1  0->»J  1987  4_C,L<i:>.  O-oL^  LiJJj^ 

Airborne  Antarctic  Ozone  (AAOE)  ((4_^j_L:^l  a  ^  .  U  ^  1 1  a  ^  U  :  11 
5x.Li_>Jl  ojjt  t  o_>*j  4i>l_^Vl  1 JLA  cj^rtj  Experiment 

(J-*  Sj-jLLs  L<j_a1ju>.1  ‘a  a ,  1  ^"11  jj-*  Cf^^j Sy  ^ 

(J-*  (ER2)  Sj-jLLs  4ljILojl^  12  ^L^jl  (DCS) 

5j-jLLaJl  0_aL^J  44_^Lc,  cl)Lc,l_^jl  (LL2)  clilj-jLLa 

L^-lj  4^_^j_L^1  4  .l-N^tl  a  / A  cj 1  14000  j  ^  <  «LjiajLlj 

CIcaL^J  4 1  ^  <  a  ^ / 1 1  70000  4-tXaj^  3j.jLLaJl  0.^1^ 

4 1  JLu_uL£^ij  4^-111  jLit_ij  L>*  <Lc,Lj_>J1  aJJt> 
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c-4jl jij^^I^  j)j^l£L!l  cjL»£^^^^  K tl^ 

.(^^IsLLLI  aJJt  ijyh  CjLS-lLs  L<i:>. V 1  j  ^_^JJ>.Vl 

^.Ltji  fiUl  <Lc,Lij>J1  aJJt  t t", ^jlmH  (J_jJj>»j  J-i^j 
i4_jj.Li2Jl  d  ^  / 1 1  ^Ld-tTu  1  ^  *  A  l)Jl3J^^  ^  lUs^tl 

CLO  jj_LSLIl  «Lj_caj  L^-Lu  i  L«  jL>.  guLtla  gQ^t^ 

.(9  JSLJ^)  i  1-1^-l:>>  l-L^->tj1 


(9)  JSLi 

Lai  .  Lijj^.  I  < j -*•  'I  LaJ^cloj^jj  La-l^  <Ujj.L>JI  4.iLajJLI  ^JLa_tIu  sLul  ^aJdHJj 

.  LijJ^  I  '< j -*• ' I  LaJ^ 


^Lj-Ls  .t-s^tl  jL^jJl  ^.Ltjt  ^j_uSLtJl  CjJL:t^ 

.  Li t  <  1  Ldi^  1  1  JJt  t ^  ^  l3:4^ ^  Lh^ 

d  j  .  t-N  ^  tl  d  ^  l-s  / 11  t— i-dj  ^1  Cjjj:t_Jl  aJJt  (j-* 

1  jLi  ji^  gijlj  i  1 986  ^Lc,  g> lJ^  Ld-^  \->> I  Ji^  gLu^Jd^l 

c-tli2JLi  fitLaj^tt-d  €LdIa_Ld  jljlJtjVLi 

jj-SLdd  Ld  4  I  t  ri  \  (^paLiitjl  ^1  ^  (>i"l  lILIj^ 

LdLd-i  (3"d^  j^paLijc-iVl  IjLA  q\^  i(_p3jVl  ^_La_i_u  Qja  IjH-d  20-12  ^L^jl 

.  fiLj^ l_LuaJ  1  jLd^Vl  (J-*  CjL_uLj^1  ^_d 

O^t-u-sal  Jl^  i  .t-s^tl  d  ',  A  gLut-txj  ^1  Cxjj 

.^jVi  i^jja  LLL  Li  i_La_j^JLl  gLj_<_aJ  ClJrJ  4^L_u_d 
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j1  jj-i  (CLO)  j^JSLll  j-j£^  ^1  4_uiJjlJ1  Cj Lul-lI  1  ^jjt 

National  (NOZE)((fiLjlAVl  4IL»j))  i  t"<l  %  .U. 

JL£  (CLO)  4  1  Ml  \  0^  2ts  a  Ozone  Expedition 

a"l'»  / ,.  ^1  \  ^ ,  .,1^  \  4-ul.iJI  ^^i-t-u  Lo  1987 

.^_yJ^_L:^l  '  . t-N ^tl  CjL5_lL3  (^L_aJl  ^L»J1 

4  I  It  riU  ^1  jJ,l  (j-*  (CLO)  jjiSLll  c_^j-a  0^  0*^^  J-Slutil  (j-*J 

ulsLl^)-^  J-L^o  IjLA  A"! 

llL!  j  ^  ‘^"‘13  ‘  ^  ^ ^  f' -3~^  c3^  tJ  Lj_uj^  1  1  ^  ^  1  t-s  *  ^  o JU-3^  ju^lSLl  1 

?.l_tj!  4  I  .  Ii\  i(9  J-SL*Ij)  t^j-iLi-uJl  ^^^j-ltc-lLI  (J-* 

.  j_:^l  (CLO)  j-^j3  4^  Cli^jJl  1 1~> li 1 1  jL^JJl 

Cj t  1  (j^  lI L-4-^ '  (J^  clj '  ^  ^  Cr^ 

tjjijjVl  t  4_iuLlUj  i(Ozone  Trend  Panel)  j<i_*-uLj  (-Sjju  CjI  .  n  <  -  jllj 
i(NASA)  4_LSLjj_aVl  4.aj_A  4^j_<i_:sJ,l  ^JJt  p 

(FAA)  SlTaVI  Sjblj  .(NOAA)  j  ^l^Vl  5Uu1jjl!  SlTaVI 

United  (UNEP)  4^j  lU  5jL:tIiIl  i Federal  Aviation  Administration 

.Nations  Environmental  Program 
CjLS-lLs  4_Lj_aj  (j  i  4^j_<iJ^l  i> JLA  j-jj-Sj  (j-*  0^-^ 

i>jL>.  1  ^  jJjl  1 985  c-ula  ji^  ^_^^_l:>J1  '  .U^tl  a > a 

.  1978  jlLo  t ^ '  a ^ t-N  / 11  lJJl3j^^ 
aJLA  Lt-a  (J_<i_JLJ  5j-.jA£^  4^Lc,  CjLLlA  tiJLLA  i_La_>Jl  (j-*_a:>*  (J-*J 

4_i_j_A  t"'U  j  ^  tl  i>j_A  (j-u'j  i4_Laj.S_>Jl  L^Lj_i_u1  4_l£LiiXl 

Q-tj-us  (grid)  1  Aj  \\  4_jJjjJl  Cj La j_LK-<i-U  5jLc,L£  dooL^i  jQ-oVl 

l-^L>.  Jl:>.^j  i(UNEP)  4JLl.lU  5jL?eILL1  j«-aVl 
4_l_t_J L}  4_2ijLll.  1  Cj La 3-LlI. I  aiLt-Ju  i.y-^3  ^ ^ *■  ‘ 

'  “*•  *  cjLa^^.5Ljv  1  ^  ■  m  t  cjL^j^I  (^J5L! 

LILiJU>.  JU^LjJ^g^  ^jijJJl  4_i_u-uj  djrtlu^l 

4_LiJLa  1  JLA  ^^Lldl  (J_a5Li  L*_ilj  l^).£j-a 

(Jj-^jlILij  ijJLt-aaVlj  *  JU-ojJl  jj-*  ((jJljaji)) 
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1 JLA  ^ j.a_u_uj  ,  I  ,  4  4_pe_ij)jJj  1  4_a^SL>Jl  4J  Cj  i4_ujjItSLlVl 

c1)1j-jjl111j  filLuJLi  cLusL^JI  CjLojJjlXI  j^ljJLl  (JiLo 

Cj La 1 La-tToJ  1  1  gl ^ t-s '  1 1  Loj-Lk-I,  1  ^ ■■  i 1 

.^jljjVl  g>  ^ 'Ll  CjijLiJl  LiJJIi  j3lj  CjjJbJl 

j-_4-iJ-a  1989  (j_u_La_<_u_c  i  j,  ^  Ml  48  aLa-Lc. 

i lSI J-*-11  1 j-SlLalj  JLSjlIXI  4JLl.lU  SjLreltil  ^a-aVl 

.  fiLS-tis  ^^LajG  LtTLu  JL£  1  j  l^)_Lg3^L!  jJ  1 

IjLA  4_uLL»-I1  <Lc,j_a-:^l  (j_a^j 

^LSLi-o  (J-^  <Li_i_u_tJL  J-*-ll  dll  jl  jLal  1  j-iljILo  Ls"w  {JJLla  ^L  j-a-iJJLl 
5^LLaJl  5j-tIo Lj_a  ^.Sjj-Laj  j3^_u_u  ijr^  ^  i^L»Jl 

aljLiJl  ^Luj  ^  *  lS^  0^3  i 4_iSLa-i-uJ  1  i L^_aJJ  4_^LuVl 

^ jJl  1^^  1  \-LiS j  Lft^n-u  ^ ^n-u  ^Ajju^  JLi 

lj_A  icLJLiiJl  ^qJLjlJI  <lc,L>JL1  (J-*  (J-*-iJLi  (^^JoLUl 

i5jlj->Jl  fiL>.j  J  ^L^jl  jJoLre-o  (J-*  ^  *  «Llj-i_uj  Ji^  La 

^Lla^i-uJ  ^  i\\  1  jLi^  4-t-n-uJ  JL^  La^  ^L-a  ^^^Li-u-a  ^LiJ^l^ 

.  jJL>Jl 
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8 


jLI^Vl  ^ ^ t  cCuJL>>  4-uia^  _>J1  jLLa_aVl 

t  ^  1"  t  (J-*  C-t-i-i-i-o  ^jl  JjLj  ^LiVl  aJJt 

.  Lb  4_^j^JL1  4fu-JI 

JL£  4_j_ba_4->»i  1  jLLa_aVl  b)' 

t  ^  *  A  ^ ^r-  1  /  «^tl  Sj^^l  ^IjlJ  c-O^Ll<3 

^  1  Ls  ^i-oLl11 

*Ji)j-jjj))  i  1972  ^Lc,  i^^^LLajj-i 

1 JLA  .  (Robert  Angus  Smith)  ((C.  j<a  <  .i 

1 JLA  ^^J-^  lLs-Ijj  i 5  ^  A  600  1 ^j-jj-SILI  1 

<l_bjLo  ^LuaJkl  b>*  ,54^^  Cr^  JL^LualLll 

4-iJa j-^-aJI  lLLLj  b)^J  4  l^jJli^oLj  ^^t-t-fj-iTujLa 
(^^Jami  gll-S<^l  .  ,."t  1  jLLa^Vl  4  "  -  bs  J  t 

.4_bjLl1  d_L:ij_>JL1 
IjLA  d-L^-A  I  Jl>.  I  4_iILu 
1  L  1 1  SjjlU  1  Cj  i  JLi  b) Li-i-all  1  L 1  j j 

b)-*  ljUj-a  t  ^  Jl^eTli-u  1  ifiLjJkLjLll  *-_)j->Jl  oJj 

J>  It  jJ jijJIjJ  1  C-t^ j  jQjrtbJ  1  (JlLo  J ^  1  I 

iCjL£j->JLlj  uliWl  (JjjLIIiIlIj  i5^1j»>Jl  ^LLaJl 

b)*-^^  l53^  Cr^i 

. ^ 1  cj t  Ls^  L  1 1  LU 1 
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j-La  VI  jLLa_oVl  aJJt  fiLuILi 

Svante)  (((jajjl  o-iLij-u))  ju  *  1 967  ^Lc.  i[^jUj_(_u  ^Lc.  Ji:>.V  Loj_t£: 

*  l55^  jLLa^Vl  ^.Liic,  (J-*  i(Oden 

*  (lyO^  ^  ^ 4_i_i_aj  tJUjj  JJj_i_uJ  1 

4_jjua_<i  CjljLiJl  j  Qja  ^H-tJ  jLLa_aVl  aJJt  ^L»J1  1 JLA 

1  JJt  ^Lu j  i  1  -i ^  ^  ^  ^  J  Cr^  ^  LuiX  1  1  (j^  t  .^"t"  1 

t  ^  1" •■»-  a  Sj-aJ-Ll  LAjIjI  (jj-IJj  i 4_j_tia_<j_>J  1  jLLa^aVl  aJJt  ^L»J1 

jft_i_uVl  LiJJj  jLLa_aVl  iJjLA  ^  ^  ^  .t-stl  cLfu-Jl  j-u:3Lt^ 

.  »a  ♦j  il-stl  j.tJa  4^Lj_4jSLI1  ^L_ujV1  <-_jj^)) 

Vl^  U  4_t_Lla_4  ^1  jLLa_aVl  ^jJLSHjlj  jj-*  ‘-iJl-i-A 

cllljLiJl  lLLIj  ‘(JiLo  t^Ll-U-jV-1  t  'I  ^  (J^-^  ^  .l-stl  jJ_al^JLll 

^1 

.ciiUl *-^ljLj-tJl  LiLSj  (JJ->»j  Julc.  ^-Ii-t3  iuiiLiLiJl 
J_Lo  Cj  J_>*J  4_jJtj_LLaJ  1  (J-o^  i>J-A  (JiLo  ^1  LjjL>.jJ  jJalll  Lul 

(j-a  Cj  JL>*J  lA^  CjLiLjlJI  '  Cr^  J-5^  J-SJl 

(J-^  fiG_i_Ll  ci)l_tjL£Lll  jL_a:>.l  (^-5^  pSLJlj  ij^V  ijy>. 

Vl  3>SJ1  1 JLA  Vl  jL>J3  1  ,"■  t  j.  ^Us"  ^  4_uia_<j_>Jl  jLLa_aVl 

.  Jia_^  3>SJ1  IjLA  CjJL>.  J_iJL>.  »^truj  uLa_ujj  L^l  (J-*  Vj 

1  c- 1-1-1- gJ  1  3  ^  ^  llLJu-U  V  V  L^  i  LjJ 

1  a  ^  4.  >>>  1 1  a  j  i  *  1  3^^  j-SJ  1  Cj  1 1^^^  a  j-A  a j  «>»  ^  ^1  jLL^VI 

i  jj-*  uIiLl^S^  3>-^^  L>^  ^tTuTi-u 

t  j  .  ..Ct  jj^Lj  *3-i-a  4_j-Ja-<i_>J  1  CjljLiJl  jj-*  <=tljLA  CjLu^SLj  L^ja 

* ^  Jl-Li-u l^  1^  i ^ 1  Jl_luj-^^  4 OJj-oSLI  1 
^V  LiJJIij  i  L^-La  C.L>^jj>.  C:r^  CjljLiJl  ^  j" ' "  ^ 

LjLj.j>.|  t  jCL^a  lLUjUj  ijj>.V  ^iSLa  (j^  uliljl-iJl  i>J_A  (J-'i-so  ^LjJl 
.  4_La  C.o»»j^  (^  jJ  1  j  t « ^  1 1  JUuJ  1  3^  ^  Jl-uu  Cj  Lb  Li-u-a 
jLLa-^Vl  L^  «L5jj-LaJl  3^  iJJLLa  j->«3^  Vj 

t  C-iJj-jiSLI  1  ^  ^  j  laLl  1  3  ^  ^  *  L>^ J  ‘  lS ^  ^  ^ ^  Lt^  1 

3'A-a^  I  ii^t  ^_a  (J^Lalu  iC-iJj-^l  JLu-u^i  jLc  L^-a-Aij 
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JLu-u^l  i ^j-fj-^-tTuJ I  SjjLLiaJl  4_pe_<_aAljJ  1  4juil/Vl 

lLLJ  J  lXJLJ  h^^_LJ  JLI  1  i  dtJ^lSLl  1  JLU-U^  I  del  Lj  ^Q-t-U  Lj  deJ^^-jSLl  1  jLu-U  L£^  I 

jQ_i_ul_i  <-_3j-jlj  Ljj-S  1 

.  LfJ-UJj-oSLl  1 

^  ^1*  LiJLu^^tSLl I  ^  ^ 

.>v  ^L£Lo  Qja  ^LjJl  filiS-u 

SO2  +  1/2  O2  - *  SO3  +  H2O  - *  H2SO4 

JL£  (jr^^  O^*  '  ^  -^tl  1 JLA  iillij  (J-*  JL:tIb 

(-_£j-jlj  JljJL>.  c_t£j-A  4JI_>J1  aJJt  ^pjL^  tj jLiTu-lII  ‘(JlLa 

. ^ J LiTu-J  1  diLiJ^^.^  ^q-<-uLi 

i  jl  t-s  ^  ^  .  ..t  ijJLLA  Jl:>. ^  i  L5L>.  ^-^1  03^  La JLt£:j 

al j-^Li  ^  ^  1  *  -a  j  ^  *  j j Ltfoll I  djLu^)-^  lLLujj-jlSLI I 

jqjlLs  ‘  <— iLeJa  C:r^  ^ ^ ^ JJ  i(2>^Lj_aJl 

i>J_A  (J-*  lj|-^  ijLLa_aVl  .  li  . ,.  t  4_j_i_ol_La  i-Sjij-lii]  1  ^  LoJ_t£:j 

^_La_i_u  4_»_a  i_La_5_<_uJj  ij-LiXl  aLo  di La^Leu->J  1 

. ^  ^  cLLlA 


JLlL><J1  ^ja  .  al  , ,."  <  tl  lil  jj  dL^  JLiJLtfo  L)5^  LoJLd^ 

.  (_p3j  ^  1  ^_La_i_u  ^euS[j  ^_^y!ll  1  43 1  LLLLbt-a  ^  3  . 

^  1  Ls  a  ^  1  ^  t  deJj— lSLI  1  jLu-u  L^  I  1  JLlcu  L^*  I  dl^LeuJ^ 

diLLijrt-a  L>*  J_u-uL£^i  Leu-t3j  i  4_j_43a.<j->e!  1 

.^_yi:i^ljJl  diVI  ijy^J  4.^l_Ljuill  dll  MiifUj 

5_jLjiVlj  j-^1  Ct^  y  .  ..Ct  1  J_j_i_uL£^l  (J^^j:t33j 

1  J_A  ^  3  .jj  i lLLjU-lI  1  (_^3a_<i:>.  ja_<_o Li  jj>.  1  ^  1  •  ■'^  ''  ■!  1 

LiJ_ujj-aSLl  1  (JiLa  jLLa_a^l  i>l-^  ^-a  J[jJ^  ,54^^  L3JL»-a  j_^3a_a->Jl 

.  4  j  t>i  a  j>Jl  jLLa_aVl  Lj^SLa 

j^l  4^  (^)\:>. jij  Jl_^  1  dj-il  j-^j3  LaJii^:  ^2  Ls  1 J  a  La  j^iTutJj 

.aUl  ^  tjjjl  jj-* 
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j jl_i^  1  Lo  » L^LtJl  ^L, 


1 JLA  ^Ij  n  j)j  J_^  1  ^='-<jj3j  05^  ^J^L^LLL1  ?.m_3  .  L^Hj^JLs  jl  (_j^l_>JLl 

‘.(JiLo  l-jj-Ls  Jj-LxJLl  llUj  (j-*  J*  ^  j'  ®  ^_j_t^Lb  liL! j 

-  J  ^  1 1  ^JJJL:t-0  j]  i^jlSLll  -a 

0-*  j'  ^  J*  ^  ^-j-uaL^  i7  Jj  1  ':r  <a n  j|j Jl_^  1  ^J-Il  (J^  llil  Lai 

^1  i^^_^_j_LJl  ^  j  ^  ^1  'p  Lsl  t-stl  ^ j ‘(J^  L  jJ^JL>JLl  llUj 

•  (10  i  J-^1 

^  Ls  -  ■■  ^  1  ^  'L.  ^  , ,."  La  Cr^  '  4Lli-o  j  liii  4-LL£3^  ^1  jLLa_aVl 

Jl^  l_i_uj  L^  1  Li£^  i  L^  J  Lu J  4jjJLaJ  1  1  *-l)  L ^SLa  *  ^_a  (J^  Lili  (_p=>J  ^  1 

.  ^  ~  LiL!j£^ 

Ljijj!  (J-*  ^L- LLj-iUJl  (^^IsLlLI  .  L  ^  , ,."  jLLa_a^l  fiLLl3j_a:>. 

(J_ua3  i4 , 5-4  J  -*-  <  jij  JL^  1  1  ^  t  1  JL>.  <LujJl!1 

(J£^  ijyh  LiJ_ujj-aSLl  1  jj-*  I  00  jJjLlj  La  jJtj  i3  LLj>.  1 

.  aLil  (J-* 

jJlLa  L^JI  (^us I j V I  ^  1  ^  «Lj_Lia_a^^i  1  jLLa_aVl  ^>JLA  ■  L>  ^  , ,."  LaJ-I^j 

jj-*  1^^-_j_l£^  t— <_ijG  i  L_uJj-£  3_La_L>JLl  ^(Ja  1 J ^  1 

ijL^Vl  ^LLa->tJj  5_ijJi!l  p^_u_uJL£LJl  j 

J.::t_l  CjjJl:>.  p  .jIj-lIsI  SJlC,  CjjJL>.  4_jJ_a-*-Il  i>J_A 

^Lj5  ^jt  ^1  ^^LlaVL  ijL^Vl  pj)j  I  iitLLll  j-^j3  5jj-La_a 

jjj_>.  LajLjljj  «Lu-ia_a^^il  jLLa_aVl  ^L-«  5_aL^l  CjI^^LJI  ^JLA  < 
p^_j_i_u_Lc, LL 1 J  ip^_u_ul3j^lj  i p^_u_uJ LLl  1  ‘.CjljJ^l  aJJt  4_LLai  (j-*J  ^CjLLlIII 
L4-4  CjLLuJI  jjJ_>.  I  JLuu  i^\  jLLa-aVl  ^L-«  ^  ^  ^ 

.  (3  I  p^j  j^j-a)  i  L^j^Lul  t  Jj  >.-^l->J.l  tJ-^ 

5_jjJlJ  1  cj  1 5  ^ J  ^  1  ^  ^  ^1  jLL-aVl  ^JLj^  ‘L>  ^  , ,."  La JLI^j 

' " ' "  ^  *  C^i  Ly~^~^  aIJ-lLlS^  JU^i-aJl  La^  i 4_l1^  1 

.  (3  I  p^j  i  Cj  1  j^ljc-lI  1  4_<J3j_a:>.  jj-*  ^^3  J  J  ^  1 1  ijjufc  < 

i5^jLli£Lll  4^m  j^jL>JLl  (J-*  ijj-Ij  fiLjjua-a-^J  1  jLLa^Vl 

^  i ul)  1  1  aJJt  fiLtla J-<1^  (j^  Cr^  i^Lt-aLL  <=>  1 A ^ 1 1  Cj  1  j-jjrtjJ  1 

JL£j  .CjI_LjL£^  ^j-a  Cj I^^LJ?e-iJ I  ^>JLA  La  (.y^  SjLjI^I  ^JLA 
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|— 14— 1 


ISLI I  I  Nj  I  ^Jjlje_a 


>ai 


L^LLaj^  jLLa_al  ■ 

(1979)  JjLi^  jLIa_cl 


(1980)  ' ^  ^  'I  i-J  "J  ^  t-s  ^ I 
(1974)  jU^l 

(1979)  jL^^I 


11- 

■10- 

■  9  ■ 

■  8  ■ 
'  7  ■ 
■  6  ■ 
.  5  . 
,  4  . 
,  3  . 
,  2  . 
,  1  . 
,  0  . 


^.ge-JI  «La 


L^jj V I 


juM_L^  jLd^  ( 1 800) 

^  .U:;!!  jLd^  (1800) 


I  ^  ^  I  ^  1 1 


J^' 


■  ^  j  LLajJ  I 


1  l>^ 


(10)  JSL^ 

i~.  Ual  , ,,"  jLLa-a^l  <Ltl3j.4^  ‘ ^  uW-’ 

.  (32  g>j*j  .l-sll  (Jjlj.uuJI  L^jjjLLaj  i  L^-La  (J^  ^Lal  j^LjJI 


7J 


jjkAaJI  6>.I.S>uj.o 


i  ^  j  1  ^  J>^*'  Ct^  5j_ALlsaJl  JlLa 

(Tovdal)  « jJ  1  ))  LiLIii  4JLIL0I  tJSLiTuJ  4_j_tia_4_>Jl  jLLa_oVl 

O 3-^1-t-u-1 1  ciJL^i-ot  ^  ^  dl  1  jlA  ^  i^Jtjj-JLi 

, U»  ^ , ,."  4_jjLia_<j_>J  1  jl  t-s  aVl  fiL:t_uj  ^_j_t^l  <LtSLlj  i^Lc,  (J£^  jj-*  c/'-*-* 

(j-a  4_j^  JL>. jj  Vj  i ^ ^-<a-Li-aJ  1  lLL^i-o  V  *  t^Lc,  (J£^  4-lIc. 

j  i  i ^ LuaJk  1  (J-4J  (jyliJ  1  4_j^  t  1 1  LU 1  ^  j-uaIL5_i  Vj 

^LijJl  1 JLA  4 1  jJ.  1  ^ IfLt-uJ Lj 

LdLx_i  aJj-jtlXl  4  4JLlaj>JI  4.jjajjJl  (J^  Cr^i 

J_j_L>Jl  t  ^  j  t  ^  tV>7> ,  „  4 4_j_tia_<j_>J  1  jLLa_aVl  C-Aj^j  (J-^ 

.  (_p3  L<i:>-  V 1  J 1  lij-J  ^-j-xfoX  1 

(Jj  4^1jjJl  VjljtILa  ^  jLjjlXI  j-XaJd  ^1  (J-* 

jLc  fiL:t_uj  ^Ljj>.Vl  fiLxJa j_<jj:til  ^XjLo 

La^l  VI  45,6  3-^^  j-Liil  1  J-4i  ^_^j_L^j)j Jl_^1  ^j-Il 

‘.^ILa  4tiJUj  ^  ^ jLLa_dVl  lLUj  LLa  ^JU-sa^ 

j  1 a  I j  i4 , 5  t  L^LLajj-i  ■  U>  ^ , .."  jLLa^Vl  llLIG 

j  1  t-s  a  V 1  j  i  4  2,5  Lj  Ljj>.  i  3  ^  ^ ^  j-LITiSLi-u  1 

C1ijL£3  *  I  '  ^  ^  ^ ‘  I 

4 4-Lj Lt-fjJ I  CjLjjLLa_iJl  3_4Jl14^1  ol^LLa-Jl  gLt-xTuJ  jLLa^Vl 

.(10  JSLxi) 

1  J_A  i—d-LiaJJl  Cjl^^_LJt_^l  3-^^  4_4la 

Cjlj-jj:tJ  8  1930  ^Lc,  L^  lJ^  o'  4JlLai  (j-*J 

1 09  1 974  ^Lc,  cl)lj-jj:t_Jl  ajjt  jjlc,  ‘5  ^ (J^ 

.(33  (Oj  J^>a) 

4.^^  jJl  CjLjjL^Jl  Cj  I^LJfc- J  I  3^^  C7^  4_4laj.4^Jl  Cl»-i-i-<-fjj 

xS Jj J_>J1  aJJt  ^qJ^Ljj  ^1  ^t-s"  . .."  ^  uIiIjLuJI  4ijJLj_4_oVl  0^3 

^1 ^_ii  *  VJ  4_j_L£a_4->»i  1  Cj  1^^-_j_^_lJ  1  j3^uj  xCjLo^  '  ^  1 

.  1  i_La_4_u ^  1  G  IGj  ^  1  CLlC.  '  X-s"  . ,.  1  1  Cj  Ijj-LiAJ  1 

4_j_Lla_4i  .^1  jLL^VI  j.^13  ^jIGj  3'  0.1 1  j-Lrfc-iJ  1  '  ^LLalu-ul 
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iS 0-il£^  Cjl^)_pe_Jl  JLA  LiJJjj  4  4_LjJLd  JjJL>. 

^l-L^  <  1^1  Vlj  .  d  j  ^  ^tl  jLLa_aVl  ^jLji_d  ^J^* L.)^ 

.^^L»ILa  5JL>.  Cj  1  j-jjrtjJ  1  iJjLA 


<L.tfa.j_x_l  ^  t  "  V  C-tsc—i-us  \j  4-uJa_<3->J1  jLLa^^U 

.4_j_>Jl  CjLijLSLJI 

a  L^  (J-*  ^  S  '*'  JdJ  ^ J '  gl  ^l-s  /  a  5j-jj:tJ  i  LlA j 

SjLc,  iJJLlA  LiJJ  j£^  ijLLajaVl  aJJt  C-<-t-i-uJ  4_jjLia_<jj>.  ^jLiLLa 

O^-^JL-uJl  l£.L^<-u  L«Lx-»  dt-Lv  Luaij^^SL<_u Lbjj 

^Lojjl  (J-*  JU^i-aJl  djlj-jj:tj  Qja  y.2.0  ^1  LiJJj^ 

.  1  ^  ^  d  /^  \\  .  ,.  1 1  i  <i  t  ,  ,.M  t  1  ^  '^1_L^  gl  i  ^ 

ii_La_S_3  4_^m  [^jLsJLl  4_j_tia_4_>J  1  jLLa-oVl  jlj-Lgsl 

4_u^jJlI1  LjjLI.1  .  cjLjIjlIIj  4_^ljjJl  (Jjj-iS L^JL  1  jj  1  jla  JlIa^  ^ 

^  1^  dJ  Ll  LxJ  1  ^  L^fc-1-0  I  jj^^-Li-o  ^^L.a^-i  La  ^  JLa_l£  i  Ll^  1  ^  ju^  o~^ 

L A  (jj-Ij  ^-^l-LgaVLi  800  j.j:t_LJ  fiL_j_tia_A->»J  1  jLL^aVI  aJJt  c_<_i-i_uj 

Jj)J_lLa  600  J.^t_Ll  t  ^Lt.g2>  L^Jl  I  i^jja  t  ^  l**r  < 

.^UJI  jVjj 

jJ  JL^  i  *-_sj-iflJ  1  ^  Lj-a  <Lu-ia_A^^  1  j  LLa-A  V 1  Jj  ^  Lo^  V 1 

tSjLrfc-Ti-ll  djLiVjJLi  (j_aILi_u^_d L_u La  5_iV^  djLjlj..i^Jl  JL>.  i  (ji 

Jijj3eJ-A  jSLdu  1^"(>)j-a:>.  di.^lj  i(Quabbin Reservoir)  ^<i_<-uLj 

.^L»J1  Qja  <LljjJi3  SjLa  fiLj_aa.A->»J  1  jI-Ls-aVI  ‘  ^  , ,.  fiL:t_uj 

vj  *  *  J  t^>l_jJ.l  djlj-LS  *  <J^Li  4_j_Lia_A^JI  d«->-i-<-fjj 

^l_t-A  4-t-<-fij  djjlj  La^  la^  5 1  i y^''< 1 1  ^LuajLlI  djlajLl.1 

.  4_a1jl11  a ,^tl  la-A  jj-*  u_)j-xflJl 

4JLj^!lI1  djl^)AAll  ^add^  4-ut.txj  ^Lij  4_uia.A^JI  jLLa-A^l 

‘.djljLLiJl  j>a--A  fiOiLAi  (j-*a  *  dj  1  j^Ljrfc— l!  1  i>L^  L^J-a->»jj  i5_ijaJl  jj-* 

dj  LLj  t  ^  t  i  1  ^ad^  c^<-i-i-ijj  i  ^ ad^ a^  ^  *  cad^a^  *  ca^  ^ 


.  L^_AL_a:>.i  (j-*a^^  aaa^  i>a-A  (^y^l  4.j_>J1 
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t  ^  ’  -a  (J^  L)^  ^jlsLUl  ^>JLA  jl  JLcI  oJLs 

(j-*  4^Lc,  fiLj_i_uj  L^-aLi-aJK I  Cjlj-iiij>Jl  L^ljlC  <L?e_uj 

<ClJ_<jj>.j  ^t-N  -  ■■  (J-*  4_j_tia_<j_>J  1  jLLa_aVl 

•  ^ui  ^1 

^  JU^  <> U.LA LJf.Lfl  ^ C) ^  i  ^  ^  ^1  jLL^>U  SjLu^l  jliiVI  jQ 


jCL^-}  a 


jL^I  ' ' " -"  *  tjtAll  (J^  Cr^ 

^(Jajt  (J-SLiTu-J  lLLI  j  J-ALiIuj  Li£^  j^li-u-uCli-o j »  5_i_u-u£j  i^jJj 

(J^LjJI  (3-^j^  jL^  i  1765  (jj-^  c.(_<j_^i  cif-iL-u))  5_i_u_j_t£^ 

jL?t:>.Vl  aJut  (J^ Lilli  fiL:t_uJ  «LLoL£^  <Lu^^  LAjL:t:>.l  * 

^JLll  u-lLt-tla  1  ^  *  (J_4->»Jll  LiLuj^tSiLll  C-tJj-aSLll  JLu_u£^i  jLi  0^^ 

4_LijLJkl  ■  U  ^ , ,."  ^_^IlI1  4_j_Lia_^^Jl  jLLa_d^l  ^^1  i^LtlaVLi  ^j-t^jUJl 
t4  J  <><  <a  ->J1  jLLa_aVl  iJjLA  jj-*  ^L<i:>. 

ijL^Vl  jl  iijjJlll  ijL.<i:>.  '  -  •  < i?.^LLaJl  (J-*  ^JL^Li-u-a  ^1 ^Ll  L^^LLaj 

.  jLLa_aVl  aJJt  j-Li:>.  Qja  cl)lj-jj:t_Jl  j  1 


Cj  1  j-jjrtjJ  1  (_>^a-*-J  5J^L»_a  j-j_:^l  ^1  JLitIu_ul  ^.LjJjlII 

^  1  ^  lj_A  /gl  j  ^  jt  Us  flM  t  ^_^I1I1 

fiLijj-LaJl  J_A  j-jJLjljj  ,  L^L>.ji  (j5Li  ‘  ^LusLn.  (JiJ^Jl3  L>*  ^Ul 

5_ij1l11  ^Ln  ■  -■  j-j_:>Jl  i^^sc-uj-A  ^jijUb  LoJ_t£:  ^j^jljJ,!  filLtij  LL  IjljI^ 

.  1  ^ ^  iijLjLi.  cJ^  ^ j  n  *^11 


Cjlj-L:t_Jl  fiLxls J-<1^  i-lSLiTu-a  (J->»-I  LjJ^^  Li^L-ul  fitij^-LaJl  oJJt  j-uj^ 

i^JLllj  Jl-^-^JI  t  ,  1  Us "  L^V  lLLIjj  4 1  jLLa_a^l  ^j-uLu 

iiJjLtXl  ojjt  (Jill  ^Ll>ij  (jyill  cj  1  1  ojjt  Qja  La VI (JJLla  ^_^1  ialxlaVLi 

'  ■  1  ^  '  V  ^Ijiitlu-ul  5j-j^  t  .  1  I-n""  4_ijj-LaJl  aJJt  ^1  L^^^ 

.  4jjla  ^L^  cj  l^c?e- J  I  ^Lj-«  ^JL^Jl 

Jl.S_3  .  L£Ljj-alj  Lijijjl  4_j_tla.<j_>J  1  jLLa_oVl  Sj-ALLs  j.  < Vj 
i>j_A  (J-*  SijLjtXLi '  ^  ^ ' j  t  c7~4!~^ ^  ^L>»jV1  ‘(Jii«  (_^j^Vl  jV-^1  I J-1 

.  jLLa^a  Vl 


jj^a  (_3-Lc,  4_aLLaJl  ^LUjI  ^^^-a  5  1  1 1  j^^^l  ^1^1  Lo  SjLc,^ 

■/  3-/.  ’  ^  ^CT^l  ^  ‘— ij-®  JJ* 
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I  jiholll 


Jl.S_3  Sj^j-lSLII  4_j^l_Lu^l  (JjJ-Jl  IjLA  (J-*  (jl-tJoVl 

Lijljjl  fiLj_c, LLu^  1  (^^IsLlII  1  ^ ^  1  t-s"  Ojj-a£Lll  JLu_u^l 

<Lui^l  j J_Sj  La-Lu  i^Lc,  (J£^  ^LlLsVl  (j-*  Cr^ 

Qja  .  ^LlLsVI  Qja  lj^_jJ_a  40  LaJl:>.j  5  Jl^eHII  cllLiV i 

J.j:t_L5  I  L^^Lul  (j-*  C-t-i-u-J  L^i  4_uba_<j_>Jl  jLLa_aVl  aJJt  (j-* 

^  lutin'  l^^i_uJ^i_u^  i  jU^^-t-uJ  1^  i  1^  i  1  hXll-L^^  i  Li-u-^-(J  1  ^  4_IJJ)^^  I 

1  Vj  J  ^  i  Ijr^  ‘  Ijr^  ^  S  T"  ™  ^  C-uj-tSLl  1  Cj  Lj£j-4-i  4J_<jj:t_a  IjLLa-al 

1  (jj-A  L^  LLajj-ij  I  L_ujj-3j  i  tiJj-4-i  ^  bJ  1  j  i  1  jllI I  ISLiTfc-Lij  *  L^  LL  i  ,  (Jlbo 

jl  t-%  aVI  ^jla  L^jJi  jJLi-sSJ 

Cl  1 1  >ij3  c.tjj-j£Lll  (J-*  (j-1^  250000  ^ji  jjlSJLI  (j-*j 
^LlLsVI  (J-*  60000  i  L^j>.Ll<jj  (J-*  (jl-tlsVl  (J-*  30000  L^-Lo  i  1 974 
fiLujjjVl  (Jjb-Il  (j-*  i  L^LLaJj-i  (J-*  ^  ^ 

5£j»>JLlj  4jl51  jJl  (JjJ-Jl  ijy-^  fiLi^Lj j_tSL<_oVl  (JjJ-Jl  (ji  j->»j  c_«_Lj_uJl 
j-jju  4_j_ba.<j_>J  1  jl  t-s  ^^jja  jLrtil  Cj^  ^ 

.  JjjJl  (j\J  JjJL>Jl 

L^_^j  jjLjuab  Sj^rtlil  cliLiV^l  ^J-tSLll  4_a^SL>Jl  p 

(_p3Li:>.Vl  4_uj^  jJLSjj  i^Lc,  (J£^  L^j-balji  '  ■■""  4_j_ba.<j_>J  1  jlLa^aVl 

iS-^^_3  (J-*  /so  (jyjLl  4(j-^  05^!^  ^  ^  jLLa_oVl  i> JLA  L^J_<j_>»J 

.SjL^eim  CjLVjJLj 

(J^  l53^  5jjL-uJ1  ^LjjJI  ^1  IjLA  g. L<a-LtJ  1  jL>.i 

(^3_L3L_Lo  S"‘-4^J  4 Li.Li-i-a£L-l  1  ^_j_L>.  5jL:tILLl  ullLiVjJlj  Qja 

i^j-c  ^LjLa  L^-£^  L^-dS-jj-Ls  ^  ^  ^  4«Lj^Ljj-«V1  SjLSJl  tl^ .  ..^ 

jLLa_dl  «Lx-lA  ■  U>  a1  ,  ,r."  i^m  jlit_ij  d  I  ^  -^tl 

t  ^  ^  4  LLjI))  :  1^j-^L_u  tiJJS  4^jlISL!1 

, « 4-0 Lit-tbaJ  1  4jl1Li  4^1jJt:>.  4_ij^l 

jl_La_oVl  i>J_A  (J-*  4_>»jl_tJl  jl  t-N  "wVl  ^JJJLll  (J-*  ^  ^ 

^Lc.  1^1-uJ^i-aJ  4  Ojt-oTo- 1  JL^  1 4 4_LLb.A.>tJ  1 

-L^_^l  bLjj-«  JjbJl  ^>j_A  Cjjl^_ju  l^Ldjl  4 1979 

jl  Ia  aM  t  c-,_t_t.fj-l. I  olj-^1  Oj-Lj  d  4.  tj  t <Jij j-Ll! I 
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jjkAaJI  6>.I.S>uli.o 


c-<-^L*-ulj  (J-jljJa  itlj  i>J-A  uliJi^JLi 

JLc,LuaIb  (^  jJl  CaJj-oSLll  JLn-u£^t  (J-*  5_aJ_5lLa 

cliU^SLll  JL>.i  jL-iJl  1 JLA  jLiTi^Li  i  t  ^  1"  4-  a 

•oL^  J^c>  4-uJa-4i  j>Jl  jLLa_a^U  ^i-g-UjJ  1 
cIiJl-^jlj  i  1980  ^  ^  .i " J  5jl?eILL1  ciiLiVjJlj  *— LiJJj^ 


4._j_tia_4.^J  1  CjIjLjL!!  CjL-l.4^^  ^jLjuJLi  ^  ^  ^ 

■  d  j  >>>  ^  -^  tl  jLLa^^U  4-<-t-<-fj.l. I j  -d  1  /  tl  1  ^  ^"1  >^.  *  A  4-d^jClI.l 
jLLa_aVl  jj£i:>.  5j-La_u_aiI  5^L>.  cl)VjL:t_a  uLILLAj 
^j-iLdJl  (J-jj-jlILI  cjVjL^t_«  jjJI—La  Sj-^tlLll  cjLjVjJI 

tl«_ptj  i  1 970  ^Lc.  (Clean  Air  Act)  ^  H  a  4 1  U  \  ^  \  c  aJ^L>JLLj 

LjJ_Lj_0  ^\ J-^1  jjy^  Sj^L-saltll  JLU_u£^i  (jj-lld 

j-lIj-C.  ^J^'LJ>.  L_j.j:t_jjjG  lLUj  ^LLLsVI  Qja  5j-ilu£:  j1jl2^ 

.  dj  1 ^^_L(-U 

i a_lSLtraX  1  ajjt  (J->^  4_ljjJl!1  cjL>.1jJ13V1  lA^j 

JLu_u£^1  *— ^LuiXl 

. c-i-jfc-i-uJl  (35^  C-o^tSLil 

i  1 970  ^Lc.  5jL:tI<J,l  CjIjVjJIj  1  JlA^  jj-*  (J^  lSLP^  '  ^_3 

^t-N  -  ■■  (35^  Loj^  1250  aJJt  ^L^jl 

L- i 4_j_tia_4_>J  1  jLLa-joVl  CjLui£^  5j.SLill  aJJt 

c^l  a_t_Ll3_4.  _>J1  cjIjLjLILj  a_S^Lfo  ^jjt  aiiJjLS 

4_j_4ia_<j_>J  1  jLLidVl  Ja j  ^  CjJI  ^^jJLjJLij  i  ijr^  ' 

.  (^5  1  Jju 

CjljLiJl  aJJt  (J-*  4.::tla  ajjfjuL^  udLLA  *iLiijLJl  jj-*  lSJ^ 

^^.SLj  Jl^  l_Lll^  d  ir-  \  !  ,^\\  ^^LaJI  uuijii:  (^^Ual  (J-^  4_j_L£a.A.>»J  1 

j-_j^Lj  tj($  t4_LSLJail  aJJt  (J^:t_i  LJ  ^_<j_Ljj_i  c_(-(_ul_Lo  L-H^jja 
jlj-Jai  CjjJL>.  (jj-IJj  /  1  Aj. t-N jJ LjjLL-u  1  (^J^_u_u  4_i_i_ul_LLl  (J^id>Jl  ^JLdJ 

.  jut-i  1-4^  ^2>^L4d  V  Jl^  aJu-JLi 

^ ♦  1 1  JL>.V1  Ift^Ltlu  «Ld_u-saJl  *  (^JLuj 
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1  tjjj— 1  i^LxflJl  IjLA  5»oJl2JL1  CjL>.1jJ13V1j  ^J^iJ>Jl 

^Ij— il  ?.l_Li  ^l-IL:t_j_i_u  4_j_c,l_u-^l  ^^LjlII  cliljLc  jj-*  ^ J diljLiJl 

l_£1_^LSLj  (^jJ-i-i-uj  iCjljLiJl  iJjLA  j^^LualLaV  fiLusL^  (J_u_a^ 

ijLjLj_oVl  Cr-^l  ' P  ^  ^  *J  *  (J-*  J  ^  ^.1 '  "J  fiLj^l_Lu^l  oLjJLijlII 

^Lljyi  iS-^^  ‘■Cf^  ^  ^  er^  ^^-:!-^ 

.5tll-s  .tl 

CjljLiJl  (j-*  4.^LLuaJl  ^jLjlJI  Cj  1  j Lc  ^  1  file,  t  1  L>. j  j 

tCjljVj  jJl  i  LajL^j  5  JL^tUll  CjLjV ^1  1^ jUj-u-d  i«Luia_4  ^1 

^  t '  cl) Lc, LtjuaJ  1  ^jLualLsl  LiJJIi  c-<-i-i-u-) 

.5jL:tlI.l  CjLVjJI  cjj-Cj 

i>j_A  (j-*j  .cj^-LlII  5_LSLJu_4-i  ^LClaI  ciiLl^  llUj 

:  ^L<ClaV1  IjLA  fililLai  (j-*J  i  4_jjL£a_<j_>J  1  jLLa_aVl  jj-*  jt  Vl  ^J£^Lca.U 

L^J-oIuu  4-<3J^e-c^1  cl)1  VI  1^0^  Vi  L^JLu  ^^^^1  LiJJG 

5_l£!_tii_a  ^  1  ^  c_<Jjl11L)  cLusL^JI  Cjjjrt-Jl  (J-*  *-^13^  gljr- 1  /  .^tl  (JjjJl 

cl)ljVj jJl  <LuL^  5 JL^tlXl  cl)L)V ^1  cl) JL^l£,l  .  jLLa-«Vl  ^>JLA 

i>j_A  5jj_La^  (J-*  J '1 1  1  ^  1983  pL-^  (J-*  _3  -  1982 

.^L_ujV1  4^t_Ls3  i^lLuJl  «Lj_Lia_4  ^1  jLL^VI 
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*  (Jlsl  JL^J  (j-« 

(J_«l  jjlII  ^jjt  ^  * j  .  Lu  5_Laj^JLl  gifu-JI  uLjjJilII 

JlLd  4  t  A  ^L-uJ^U  V  4_JJLJ_lL3  (J_dl 

CjLl^^^  4  5jLL£aJl  CjljLiJl  jj-*  (_^jCLi 

1  t  U  1  J_Jl1  1  i ^«_<J_>J  1 J  J LxjJ  1  ^ijiSC-jUS 

lJiIILjj  ^j-^  4_LjLa  CjLl^  t  ^ 

MlJ  (J-^i 1  ^  /  AJ  /  Jj  Ij  4-<t  ^  jjj  t  ^ 

QjljJjJLi  g>  j  •j  .l-stl  ^L_uJ^l 

‘.(JlLo  g)  1  "t  1 1  filLuJl  ^.jusilc.  ^LSJl  1 

.  Cj l^^ut-iJ  1^  1  Ji^ JLi-uJl  4_al^l 

£l^b_UJ  OjiltJl  lju&  Ltill-U  lLL!  j£^ 

JLu-ul^l 

*-_)j_j^  C-t-i-i-u-j  4^JLC,jJ1  c_t::t_4_uJl 

^«_4_ul^_a  CjLjj-LiAII  '  jl  4^LSJJ1 

L-jj^lTlSL-iJ  1  ^1 ^_i  1  '  Ji fiL:t_jILi  j  I  4  4_Lj_»-o 

J  Li-gj^  i  ^j  4?  ♦"  J  if  C  ^  1 1  j\  ?.  LI  1  ijy^  ^ J 

Cj^Ltia^  ^  4^e_uj  jl  4CjU1 jI  '  JJ  J ^ ^ ^ 

.^L_uJ^l  ^1^_L>J1 


4_aL^l  .t-stl  jJ_aljjLll  I 


-I  (j;^lj-JI  J5-«-i 
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.^Lc,  (JSLxIIij  filLuJl  c-t-i-t-uTu 

uliljLiJlj  (j^  4ijLA  CjLuiSLi  L^lj^  JulC.  aJJt 

jj-Z>e-jus  (J-*  tj ^  1  L^-l*  J_tJ  t  ^  1 1  ^  ^  5_Lj->Jl  1 

.  L^  5_La_j_>JLl  ^_La_i_u  ^  t-s •" t  5j-^jua_Lo 

^LjLa  1j.j>.  ^L£j-^1  fiLA^  Qja  ^.m  jLit-J 

fiLjlS-uaj  «  Luj))  (J-*  J^C-Lualtil  jLit-Jl  1 JLA 

IjLA  2000  ifitLaLfuJ  CjljjJ 

.^500  jLit-iJl 

(j-*  SjLc,  ijy-^  .(j^lj-^l  ^jjt  (J-*  CjIjIJlII 

i(j-Aj>.jijjLi^lj  J  1 1  >1^!  (Jjij  i^j^j£L!l  j  1  Mi^t 

4_u-ia.4^  CjIjIJlII  <  ^Lon.^1  i^jja  1  ^  ^  1 « ^  <  L4£^  *j 

J  4  J_j_^  1  j  ‘  C.4Jj-.tSiLl  1  JLh-u£^  i  Ij  j  Lc  '.  (JiLa  LUJ 1 

2  r»-  / 1  ^  1 C  4.j_j_lJLj  «>>  tl  SjLiJLifl/  CjljL^  ^ J ^  ^ ^  '■^^dJ-3^ 

.jUa2y\ 

L^_L£LJj  4^L£j-^Li  ^jissLUl  CjljlJtJl  ^>JLA  jt  ‘ '^''‘ ^ 

.  (J^  j-4fiil<_uJ  ^LjjJl  L^JLj_>»jj  4^-1 ciiLj^SL^-i  i-Lailbtj  Lo  L»jj-4_4j 

JL£  (^jJl  jLajJl  4  ^  V  CjLl^  CjljlJLll  oJJt  c-o.LL4aj  Lo  SjLcj 

^Ls . ,.  .  U»  ol  .  .."jt  ^LjjJl  fiLLo->*J  ‘  Lx  5Jlx  ^\ -a  ^  ^  * 

,^jL^j-Jl  (j-^  jjLp  (2>^Loi 

jLi  (Tambora)  « 1  jj-j-o Lj »  lLUj  fidlLoi  (j-*J 

^1  ^luSLll  ^Li  4_Lo  Atr  \  1  ^LojJl  j_^  4 1 8 1 5  ^Lc,  Lu_u^j  jjj 

jj-Lt-j  c-<-i-i-uj  t  ^Lj  LoLc,  (jy^i-u  4 1986  ^Lc,  4  4>jL:tAjV  ^_yJLl!l  ^LtJl 

.  4-H-fjjjjjjVl  ^j-fJ.O-4raJ I  4jL4a/^  a  « ^  1  « ^"i  &  1 J  ^1 jLo^I  1  jla 

(( 5j.jjj>.  1U.0I  .  ,."jt  jLojJl  1 JLA  ^LjjJI  C1«J_o:>. 

1400  JjL-u 

1 tjL£^  (j^  5jLC,LuaItll  jLojJl  4_ui£^  CjjJi^  lLUj^ 

(j-*  *— )j-oj  Lo-1  4(Coseguina)  « 1— (-jj-jc— i-i-o ^ jo_4_uLi  4  1833  ^Lc, 

45jlj_»_i  cl) L^ l_4_4i-o  (_£i_uSL11  jLojJl  \jjt  ^LjJl  cJLi:>.j  ‘o^  o^t^Lo  4700 

1300  J-»-U 
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1912  j»Lc.  LSL<j/VI  jlii  jJl  (Katami)  ((^_^y_al_lL£^))  ^L>.  Lol 

^  -t-s '  ^  <=>  j •"  41a  JlC. t  1 1  t  U 1 1  j LajJ  1  C-<-i-i-ijj  Jl^ 

j  1  t  ^  ^  ^  4lc.  JjLjJ  [1a  1^P_4jILL<_u  1  t  ^  -i ^  ^  ^4-£t 

*  1 60 

J  -*■  <  jLa^I  AfLc^t-fj-t I  £L2-lL^1  4^LcaI.l  C.«Jl1j 

(j-C.  J-t-Lj  (^^JaLLLl  •"  \.A^  i^j-a  jJLojl^  f—sVI  5_t.u.<ajv 

Cj  1  j-j-^-J-Lo  gLLi-o  J  -*-  <  t  (J-t-si-i  jLojJl  (J-*  cLSjJiaj  LiUli 

.  fibuj-l  1  Cj  1  j-ILo ^LSL!  1  (j-*  Lil  i  Q^j-uA-^  Cjj  lA^  fillj  La  4j>^  Li-u.a 

er^  i(Karakatao)  « jLl^lj-^j)  j  7-  ^  L-oJl_Lc.  lLUj^ 

jJLo  j-Lt£^  500  JjLJ  (JjL^I  j>jL:t_ijl  Cjj_u:3  1883  Ln-u-uj  jji 
jLdjJl  1 JLA  \  >>>>*\  ^1  jLdjJl  ^JIjLa  CjLl^  41a  CjjLcl-Liajj  i4lA 

.  ljLtJj_A  ^t-N  -  ■■  (35^  i4lA  5_iu_uLfo  Cj La Li-u.a  ‘  ^  . ,. 

Lo  JL>.  jjJa  4_uL^j-^1  CjljL:t_ijVl  oJJt  ^.LjJjlII  *  Jallx^ 
i(j.  M.  Mitchell)  « jJ-tfliTt^La »  (JiLo  L^js^LLo  fiLat-uio  ^L>. 

.04 

^Lc.  ^L^  SjLjreJlil  uIjLjVjJLj  o-iL-u 

IjJLojl^  20  ^L^jl  jLojJl  (j-*  ^LIjLa  cjLui£^  jLc,Luaj  1 980 

t  ^ J  ^ ^  cjjjl^^  iCjLu^^.^  aJu-A  1^^^  c-ul^^-xiiJl  ^jLA  ^  .1^1 

(j-*  J  ^  juu  900000  ^  s"'  Ji  ‘(j-^  300000  jAt-li 

Cj  La,  L«- Jui  O-i-silLalj  ijL^tAjVl 

((jLx^lj^))  (J-*  t  .^"rjl  ^LojJlj  C^lj-xiJl  LiJJj^ 

^^L_uVl  /  20  (J-t-saa  a_t_i_u-b  4_j  a_La_j_>J,l 

.jL:t_ij^U  a^Llll  /  lO  (jj-Ijj 

aJ L>.  jj-*  ^ Ll!  1  j-jjl1!  1  ^ i  n^\j « 1^ Lj )>  a  cj L_u L^  c-i-Lu 

1963  ^Lc,  1— 1-1-ajjj Jlj j  [^jJl  (Agung)  ^L£j-j 

fiL>.jj  i)  35  (i(Newell)  SjlL  Ll5jj:tLo 

.CjL^jJ  SjLA,  CjJL^jI  aJLA 

10'^  Cr-^  a_£LLaJl  qA  4a-1c.j1^  c1)Lui£^  i>J_A 

(J-^  ^  a_Ll3  (^jA  a.^0  LJ 1  a^  LLaJ  1  1£Lj  La  t  jjk 
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jjkAaJI  6>.I.S>uli.o 


.(T.N.T.) 

fiLLj_allLi  1  JL>.  dJLLLua  (J-*  ^LSlLa-LLl  d^lIaJl  aJJt  jj-* 

Lo  JL>.  ^1  ‘  ^  ^ (j-u-^-iUJl  ^^LLaJ 

4_j_q_£j  4  L^_La  c-uljjfuJl  4-l^  4_Laj^JLl  ^jissLUl 

JL^j_L£j  4 jU J_j_^  1  JLijjJ-S  '.  JiLo  t  ^  ^  SjLcL-saim  «Lj_Lia_a^J  1  oljUJl 
^_y:>.LLLl  j31  L^  40Jj-aSLll  JLu_u£^I  4(J\j^J)j  JU^I 

Cl) ^-jfc-Jl  ^  i  t  /  .^  Ig'  1  jl  ^  Vl  ^  JLA  ^  JLi^ 

lA^  4  (yS  1  1  -i  l-*j  d)  Lj cL>.  i  i  Cl)  LUjj-oSLI  1  ^Lt-i-G  ^  1  cGLu  4_ujJjlJ  1 

4 1850  ^Lc,  1450  jj-*  SjJLl  ^_yjj_L:>Jl  '  -t-s^tl  JljI:>. 

i^jLtl^^Jl  JUl)  C-u^i-u 

4  ((  L_lj1  ))  ^  ^  *  (J-^  J  ^  lJ ^  Cy^  ^  '  ciJ  LlAj 

df-jj-SLj  j-j^t-JL) « 

.  ^c-La-4-u  ^ "  V  ^ ^ 

^  tl  Cl)^Jj  1.4^  4jL^_l!1  ^Lj-*  Cl)^i-)  ^JLA  (JlL*  ^4-ALi-uJ^ 

4>JLA  4_j_Lia.4^Jl  Cl)ljlJLll  1  « ^ j  ^ 4  L^  4Ja_j^JLl 

^^ylLll  5_jj.::t_iJl  ci)l_tjL£Lll  5Ljj>.  llUcL)  ^.m  (jy^  ^LjjjJl  g> 

.^JXsLLII  4>JLA  ^__piJJU 

. 4J1) j-lrJ  1  J c t  -a  f^jja  1 J  t  ^  dr'^ ^  Cy^  '■^ ^  *  (^ dl  1  c i  ^jluuj 

(_£i_Llit_j  fiLljlaj  1  lU  ^  <  -M  i_;yli-ll  J*  er^  (J^ 

(J-«  J— jTl^  dl)ljL>.J  lLUjU  4^^JLi^l  ^1  ^L>.  ^J-^  1  4  Ml 

.  d)  L)  LiJ  1 J  fiLj^ljjJl  (J-n^L>J>l  (J-* 

)  >  .■  A  t  4_jLb  4-5Lt-4-<-u  t  ^ cLajJI  dJL^^  LaJLc^j 

'  '  •  '  ^Ll-u-ll  4_4-)lXC,  4_J_LjJi3  (_p3ji  (jy-IJ  ^LIL)  JuL^  4^jjlll 

Qja  5jlo  4  .  • .  J  i  \  (J-*  i>j-A  ^  J  .^"4  4 

•  jjLaJJI 

SjLc,  jLt-tb  .  Li^J_4  Ljjij  l>5^  ^  ScLc,  cLojJl  IjL^  ^jIlII  ci)^Jj  d)' 

^j-4  IjLA  t  ^  J  ti  <d  1  ^  ^  4  Lx_i  4>JLA  ^j-‘_4iJtIij  Jl^  d) I J-Lt-u 

jL£  llLIjuj  4Laj_4-)  (JLiSdu-uV  djLiLdtJl  c_tici  L^j>^Lil=*o  5jcLj  djl^^i^j 
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1  ^"1  ^  i5_ijjlll  5  ^ Cr^l  1 JLA  '  .1  ^  < 

. (JjjIaJl 

(j^lj-Jl  oJJt  1  ^ ^  1 U"  jLojJlj  CjIjLjlJI  ^1 
filijl-A  cllLui^  iul)Vl_>Jl  L  Qja 

.Sj-^j-a-Ul  jjj:t_t^l  (J-*  jq-<i->J1 

(jy-^  LiJJjJj  ^Q_4_>J1  i>J_A  5jljj>.  fiL>.jJ  lJ5^  Lx  5jLc,j 

L^J1j>o  j  ‘  L)  ^ 3 '  L-u  (j-*  L^  j  Lt-ssj  La  (J£^ 

i  1  JjJL:t_a  ^a_<i->»il  L*  5jLc,j  i^lj-^1  (JjljIiJJ  t  L^lx^Li  LjJLo 

.  j-j^  JL>.  Lji-^-a  ^Cuu  Cj^JbJl  jj-*  1 JLA 

*  (_3j.j>.  (J-*  1  jLajJl  tiJjJU  LuSLx-iJ 

c-tj_uljjJl  aLaixIl  t  ^  4jjl.^l  LiJJbj  Lf-a-l^  llil 

1  ja_<i->»J \j  J LxjJ  1  <Lui£j  i il^j->JL  1  ^j-j-t-q-Li-al.  1  1  ^1  a 1 

jlii  (^jJl  (Mont  Pelee)  «4_j_Ljj  ^J-jon.))  ■  U  >  ,.j~  a 


.  1902  ^lii 

ijr^^  ^  ^1  ^jLaJLl  aJJt  (j-* 

<Ljx£^  c-JlLi  Lx-t^  ‘(j-Ls  560  i-Li_j_>J,l  ^^i-t-u^n-o.!  1 

5_j  La-t-u-a-^  ijr-L^  ‘-^i3^  Lx  ((4_jl^  (J.jj>.))  ^L£^  qjz  fiLSHa-Ul  ja-a->»Jlj  jLajJl 
^LajJlj  ja-a->Jl  jjx  4ijL^l  4_uiSLll  aJJt  ^Li  La-Lc,  i(^Li_uJl  IjLA  i—tuu-ls 

.  Ja.^  CjLcLl^  5jlc  IjLA  ^jx  Cj-^jG 


lLs-i-uJ  5L:t3  t lII-h-uSLI  1  (jl^j-j  (2>x  fiLiSjClXl  jax->»Jl  C.JlLi  LiJJG£^ 

LLa^gjGt-a  Cli-i^£j  i5»alit_GaJl  Qja  1jl:>.  tLlLn-uSLH  4_bjLX  *— ij-C,  ^_axJl  J[jG:>. 

o  L^j-j  ^L-^j  1  G1(-Lj  (jx  i  Lxjj  1  ^  ^  ^  tj 3^  (J-^-?^  ^ 

Li.Li-t-a5Lll  (J-^  ^^‘-^3  *“^J!3“Ti-^ tjL^j^  ‘LJLLajLi  «(-_£ 

♦  ^j-A  M  fill  c^VLj 


i>J_A  (J-ILa  (J-*  SjLcLualLLl  ^ax->»Jl  (j-*  (J^L^l  ^cSLll  1 JLA  ^1  lILGu^j 

^JJt  lLUjj  t4^1jjJJ  4^GLl<3  _j-^  L^Jjl^c^  4  LxLx-»  jx  JlJ 
^  t  ^  t  ^  j  5l_j_>.  V  4_lJ_u3  c^i  *  '^3~i~^  Lx  jLi^  4j_j^.>»j  jax->»il 

.  t  <1  .',.g^  Li-UaJ  1 

CjJj-oSLII  (J-*  ^^^^-^Lc,  <Li_4_aj  lA^  ^ax->»Jl  4>JLA  <  ^1 
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:  (JiLa  t  ^  4_u  1  jJ  1  i j  iitl  1  ^ Jl^  ^  ^  ^  I  La^  ^ 

^Ljj>.Vl  Jl_u_u£^1  jLc  j  I  i  jij  JL^  1  JLujj-^ 

jLc  LS>i-=^  ^ 

LaJiI^^  1 L}  1  5 jLiJ-Ju  (,^-4^  LiJUai^  4_uia.a^  CjI^UlII 

i  1  <>» j_a-^  4:>.j J  (j-*  jLLa_aVl  *-_)j jG 

.  (_J_jju3 L:t_a  Qja  L^  La  j-ajGj  i  L^  5jjl_>JLl  ^jUJl  4_<J3 j_a:>.  4:>.jJ  jj-* 

:  t  ^  1  jjJ I 

44_aLc  4G_Liaj  <Lu_uJl  *J1j jJj  LaLfc  «Lul^pJl  lJu^\ jjl!1  c-<jl1j 

■  /  ,  .^  ^  I  1  gl  ^  *  a  i  l_I^J^^  I  ^  L^CU  ‘  ^  1 1  ^  JL^ 

.  ^  ^ ^ i  (3^ ^  ^ j"**"  (.7^ ^ 

5ljlj_a-i  3-LLa_tj  ' t  ^ ^  1  j •  1 1  LilJbJ  fiLo^LuiXl  SjLjjLoiJl  ^LjJl 

5_^  1  j.::t_uaJ  1  -  ■■  jj-*  L>*  4JjLa  CjLj.a£^  (J_a^:t_i  -  ■■ 

cIiLjLlj  ijJl_L^  ‘-^3^  ^_3  t  ^*  '  a  ^  LGjLc.  L^Lal  jL.>tJ  V  L^jV  LiJJI^j 

.  L^SL-uLa^  ^1  SjjGJI  ^>j_a  ^_^_a->*J 

5j_j_»_j  CjL^I  t  II  a  SjUJ-xioJl  ^L^l  aJJt  (J_a->iJ 

L^  La  44.j^ljjJl  i^ail  1  ^L% ^ , ..~ t  la->. 

♦  3:Lt.ig2>  L^tt-a 


^^La-iTuJI  ^LLaGJl  ‘  (jy^l  « (j’A-'-u  ^  i>a-A  fiLllLal  Qj^J 

j— a-ILi-aJj  i^Lc,  (J^  (J^  ‘  *^tl  3  5_ila-i  4_ujjl11  j-t-a_a  L>* 

j,  ^  Ml  t  fT  t.^"  }  a  (Jjjji  (JjIj*  L>*  Cr^  ^-5:^  ‘ 

.  4_ax.lJJl  o~^  ‘ 

a^j  4 j-aTn-G  V  i-jiju3\ ^-*-11  aJJt  (j-*  ^GjusLc,  (J^  l)'  (J-* 

^jJLl  cj jJG  L^l  Vj  4  5a:>.l jJl  SjJLI  iLcL-o  24  jj-*  ^  ^  ■"  V 

(j-A  Bj^LaJl  4_cja-a  il^Ti ,  ,.\  La  ■  ,  ,.j"  a  4 1 

file,  LljjJ  1  cJ:!^  tJ^  (J-^  ®  ^  ^  '■^  L>*  4_a_t^  Lc,  3 

cJ-:!-*  (J^  (j^  ^  j  *  (jj-Ij  ^Lj-a-^l  i>a_A  3  '^"  4  5a:>.l ^1 

♦  1  I » >  .<  4  ^ <*?<  (_a-4^3  ^  a  < ^  1  >  .<  1 1 

aJUIij  44K MiU  JiLa  ^j-«  ' U > ,.jVl  L)a-a 

4>a_^  4_La_j_>J,l  (jr^  4-Li-aJl  jj ^  -"■  ^a-Lut-a  jLLa_aVl  ‘ ^  , ,.  ^lajul 
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\-^JLja  ^la-ufolll  t 

.  JLajJlj 

(j-*  Lo  ijJLlaj  ^LjjJI  ajjt  <UiLoi  (j-*j 

cLii-aj  \j  LAj-^ j  Oj^^SLI  1  j  LulI  Li  4JLjj:e_a 

.^Lc.  jj-*  cr^!  (J-"J^  6-* 

4_5_la_Lo  Cr-^  i—tijual ^LjjJl  iJJLA  (J-*-3  j-t-altaj 

L4-1  (Jj>.L_uJl  (J-*  '  (jr^  '  i-La_i_ujVl 

♦  LjjijjV  .^J^L_uJ1  iJLd^lj  jLjjlII  i^jja  fiLLo^o 

(JL^-tTuJI  g.lj— <a->Jl  (JLaj-Jl  4_jj_SJl  ^Ljj-JI  i>J_A  C1iJLjj>.  cliljJLl 

^tfuJI  3.3^  1  ^  Ln  ^  , ,.~  t  .  U>  >  xj**' 1 1  tVl 
Qja  4JlI  Li  ^  ^  ^  ^  Uaj^  4_u 3-t-^  1 

j-at—iJl  L^  i4_LSj3-3Vl  ?-lj.at_uaJl  (J-*  cLLiJ>.  L^i 

.  IjJlLsol  (33^  i>J-A  t".  t-s  ^ . ..  tj  iLua-il  Lijijjl  L^  ^ 

4_j3^1  L_ti^-a  1  jjlI  1  ^  t  4-l^  CjjJl^ 


1  cl)  1  jJLo jiaSLl  1  (J-*  800000  C.«jlL  L)jjjl  4ijLA  «L>.L_u_a  jJLojJl  oJJt 

•  S^jJ, 

(J^Li_uJl  (J-*  ‘  ^  (_ti_t-a  1  jjlI  1  ^1  JLaHjtXl 

4_jJaju  fiLuJaLLl  f—sWl  C.<-t-i-i-uJ  t  L)jjji  (J_uaILl 

5_i_u_<j^  Cr-^  L>*  Cr^  ^Ls , ,. 

.  Lj^J^^I  I^L^LU-t-U 

5^  1  j.ae_t-!aJ  1  (^^JaLUl  L_£ijual j-*Jl  ji  ^LjJl  aJJt  (JiLo  j-t-alaJ  Vj 

jLijlIIj  c_tjl j-cuJL)  5_Li_>J,l  L_£Ljual ^-*-11  aJJt  (JiLo  i uLi2^  5jL>Jl  (jiaLLLl  j\ 


.  CjLa^^llUl  jlj^ej  1  <  ^ j  "w  idJjLJl  ^jiaLUl  tiJUj£^  i  JL£ 

j3^&.x<aJl  (3^^  i ^L^_u  ciJ3.abIL)  LaJlI^  C7~^-3  IjL^i  Cjia»^ll(Jl  4-nftjj^ 

.  ^Lui  t  ^  t  C.«^o  L^H^j  jj^b-uaJl  ^  JL^  ^  ^  Ls"  i  t 

(J_4_>oj  ijL^-t-ajVl  cl)L>.^ijJl  aJJt  1J_u  L_£i_j_t-!aJ  1  (J_ua^  cJ^  LaJ-i^j 
ci)l j *^tl  t ^  ■  / '!3"j  J3 ^ ^ 1 1  ci)Ll^  Jl-lL»JI  ^L)jj  4.^0 LlII  ^Lj-ll 

.ci)L>.^ijJl  ajjt  LaJI^  c1i-)L£^ 
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jLlC  c1)L^^_i_ujJ1  aJJt  CjI j  '^tl  aJJt  I  U-^\  Lo 

(^^Jal—Lll  JL»-i  <J  l-s  ^ . ,."  i fiLla_uii_tJ  1  ^LjJl  £>  t-s .  ,.lj  t  fil_Ljj>. 

ijjLA  (JlLo  (J-*  cj^-LjJI  .U.  "wM  1 1  (j-*j  .cjL>.^Lil!1  5_l£i_j_>JLl 

JL>.  LJLe-a  Ld  5jLc  5j_o^Vl  t  ^  ^  1  j  ♦  1 1 


Lj-AIj  i^LjjJl  L^j-=*o  i5^j.::tltll  fiLjLojJl  ^LuSLll  (JIL4-IJ 

1 ^  1  J  i  1  3^  L>.  1  L^J-^  ^  * 

CjJU_a^lj  <  1  ^tj  c  I  (7  \''t  \j  iL^l^U  JLojJl  aJJt>  CjVL>J1 


^  t-N* '  fiUl  i^L^jVl  ^Lj  5^j.::tILLl  4.jJ_ojJl  ^LiTtSLll  aJJt  ^ 

4J.<i::t_a  Cli-lL£^  ^  ^  Vl  L^-Lo  Ij-Alli  ^  ^  *  Vj  ^JL>. 

.^bVl  (jji 

^  t<N  ♦**<  t  cLj^t^jG  5jJ_Lsaj  ^  ^  1 1  (J-^  w^Tl^ 

(^1  4 1 ))  Sj-aUssj  5j-ALlaJl  4>JLA  (— t  LajU-o^j  ^LcljjJJ  ^  *^tt  «^tl 

.«;LiJL>.  fiLcljjJJ  4_LiLSJ1  £>  ■  .^4.tl  ^JJ_>^J 

^Lc.  J-*-J  LoLc.  L_£i:>.jJl£  i  Lj-aJj-bi  Sj-ALliiJl  aJJt  CJ  J_>tJj 

LiJJjJ  L»_u  iULsL-uJl  (J-*  3-*-*_oLfo  j^^JoLLo  ^  t-N  •"  t  u_)^_l:jJ1 

(j-a  LiJJj_£^  a1  Us  tl  ijjLA  jCL^Iij  i^Lc,  (J£^  ^  '■*■  '  1 1  L^  CjJL:t_i  4jl3jJ1 

.  Lij-^  ^ l-s  /1U.V1  uLa_j_>JLl  LlS^^I  (JiJ^  Ct^ 


2i-^ 


1  Us  f 1 1  u1)1j-jjl1I1  CjjJl:>.  Jl^  j^lj-Laj  4.aj_Jl  CjjJHj 

*  ijr-^  ^  ^  1  Us  / 1 1  IjLA  Cr^i  *Ustl 

.<LiiiL>sJLl  i^Li  ^LSJl  ojl^nJl 

J-iS  /t"sl  •  ^  r< , ,.  1 1  jLt^  CjjL:t_]  lA^  La  LiL!!i  <dlLoi  (j-*J 

5j.j?e_A  LiJJIi  Qja  ,  g)  ^  Us  / 11  ^jjt  ^^u_iJl  Qjl jjULi^  Vl  LiJJIi 

jJ_L^  -5  Us  /  A  L^ l^rn-u I  4^b-uJ  t  , ,. A"  LiJJ.!x£^ 

Jj.j:tlLj  CjVL>.  LiJJii 

^jUJl  ^jUs" , ,."  Lo  t  ^l_t£,Vl  (jy-^J  LoJ-t^ 
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.  t  ^Auus jju 

jL^Vl  [^jLje-o  uliLjlj-iJl  j]  JjJ_i_uJl  fiL-oL^J  j-jJj  LiJJj^ 
(j-lj_u_>tJ  JjjU-uJl  JLA  (JiLo  5  JjLs  Qja  *  glft-L.LU  jjjJLJjiiiJ  1  Qjl JJ-Il 

Vj  4_jJLj_LLaJl  fiLulXl  [^jl_>J,l  Jlj_>J1  ^1  JLitTn-uVl  i[^jJl 

.  4_j_ul_>Jl  jIjVI  LjLjj>.i 

^2)— A  Jlu-u  8000  t ^ U  >  ^  ^  ^  ‘ 

^  ^  C7~^  S^^uiSLt I  j^jLcuJI 

.  1  /t-s  1  Cj  1  j.-L:tJ  ^  L1 1  4-<iJfc-Ll3  Cj  Lu^  L^ La  I 

.  aLll  4  I  Mi\  d  jr-  1  /U  >^V1  Cjlj_pe_^l  ^>JLA  JLcLt^J 

^LSJLl  ^^jJLjlJI  JU_uJl  ^Lai  ((j-4-:3Lj  5j-jj:tj))  LiJJ!i  4_liLat 

^^ILa  2 , 7  1  ^5^-1  L^^  1  Ajlujj  j  t  g  i  1  ^  ^  ^  ^  ^  ^  ciri^  ^ 

^Lc.  (J_^  (J-^  5j,  j  'a-  1  n  j>JLA  i>L^l  ,jjij-it_a  lILIj  i^LjLJl 

.  »_«Ji£La  I5,5j1jl2_4^ 

^ Jj  Lx-^  iC-L^ ^1  Cj  J  I  ^>JLA  ^Ijt-L^ 

L)^3^  ^w^Tp^  i-iUj  ^llLaj  .  O  l^j-pe-J  1  ^LLs 

Lh^  /83  J-^e_}  CjJl^  dJi^eim  CjLlVjJLi  Lujjji^l£^ 
^oTLctj-l I  ^  ^Lstl  c-*j_u^  LaLc  36  ^  4_La_u_uJ  SjLa 

.  L^La 

^L^  CT^  JjJU-uJl  ^La-l£  ^  ^Lstl  C-,_<-uj3  C-t-t-t-fjTuj 

Lh^3^  1  ^ Jj  Lx-4  i  L^  LjlI  1  J 1^^  1  (^j-A  O  ^3"^^  ^  ^jLtJ  i 


4_o^ jJ *JlJjJL>.  i^\  jL^Vl  ^  t  (^Jijj  La  5jLcj 

'  '  -fl  (J^  (j-*Jj-<-uJl  lLUj  3^^  *tJ^  (J^  4_ajL^  L>^  5J-1JL>. 

^  Ln  tl  u_)l_j_c,  c-t— i-i-u-j  4_j_ijjl11  ^^-ua_a  ^  T  ' 

4_aL^j  (3^  (j-*^j-LjjJl  \jJt  '  lJ^  4_x^jJ1  CjLIjLSLILi  (J-^->Ll^ 

.^LtJl  j^l 

Sj-ALI^  (JiLa  ijL^Vl  (J-*  ^  *-_)Lj^  (j-*  3^  kjJLLAj 

LiJJIi  c-<-i-i-urij  Lo^  i((j.::t_Lll  5j-ALLi))  ^a_(_uLi  ijL^Vl  Ln  ,"■  jJ^Lj 

.  jUtJl  ^l^_al  ^Lai  jL^Vl  LjJj 
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j_^  ‘  a  julc.  LuJjJl  Sj-aLLs  jlaLIujj 

,^LiVl  JLA  j.::t_Lll  it^  .  ijL:t_Jl  j^^Lfo  i  5_aLSJLl 

i(_3_uiJ  ^_j_illlJl  a  JulC.  (j£^Llll  (J-*  ^  '  '■  1 JLA  J2is>- ^  LiJJ 

^Vl  fi\_L:t_a  JLSJI  JLufoj  jL^l  fiLLa  La-4  *  JLufl/j  <LtJ  JLa  J_t^ 

.  1942  J-iJ->Jl  jLLill 

^L-a^  tjL^Vl  ^L>4  i  a ^  ^  ^  ^Lstl  oLca^L  5M  >  ,.V1  <^,^o  Vj 


(j-4  <— <Jk£Li  j-2a  (j^_jJ_a  I  00  80  (j-4  ^ ^-*-*  ^llLa  (Jj-tJl 

LJj  aLu  ^  a  Ls tl  <d  ^  tl  Cjl-LaSL!!  O-a-^^L-u  ^  Ls tl 

t  'I  ^4-23  1  (3-^ ^ ^  '  ijy^  Cj Jljkj  '  *3j Cj Lt  LLa j 

(j-1  JJuJl ))  ^LSjj-Ls  t  ^  jLitTn-uJ  (jy3Jl  CjVI_>J1  L-3 j_t-a:>.  i(j-i3-»3Jl  CjLjJ_a^ 


"<1  7i  .  l-s  tl  Cjl_al_>Jl  ^1 


j  ^  >>>""  (Strip  Mining)  -»U ,  ..tl 


Ls '  ■■tl 

. gl  1  *C"  jj-l'-^tJuJl  cJ^'  L>*  ^ l-s .  ..tl  jj-lJ-tllJl  fiLajj-Ls  j-jTuljj 

cliLiVj  ^-iol—La  4_j.:?e_La_i_uJ  1  cl)L3_i_LaJl  jj-*  ^a-^^t-aJl  ^Ij-j^tlu-uV  J-a-tlLi-uJ 


t  fiL2jj-LaJl  aJJt  iSjL^ElLll  CjLVjJL  Lj_L^j-3j  i ^LajIj  *  LM  rtl , ,. ',  \ 

C^i  ^c_La-*-u  Qja  uli  L>.  L_u-a  Ly~^  1 1  ^j-a 

'  ■■11  ^j3Jl  lLU  ju  c_tlajj  ij-aj>Jl  ^j31  jj-*  i_Lij_>sJ 

<L>JLaa  ^JLA  5_ij3J1  ^  *  ^1  ^1  1 JLA 

<L33^^-*_a  ^c_j_uaj^  t Cj LtTu-Ll  1  ^1  (2>^L_ail  4_aL^^  ^LLuaj  V  LaS^  ^1  <Lc,lj)3iJ 

.4j^).juJ1 

JLa^  ^  l~^ '  ■■  1 1  JLx_lI  1  4-t-t-i-uJ  Jl!  1  JU  JLLjJ  1  1 1  1^  <>^ 

(j-iJtJuJl  CjL£3-3/  ^alL>»J  iSj^rtUXl  cliLV ^1  (J^  * 

aL^3_il  Jljlj  1  '  ""^  (_p3jVl  Jljjlj  ^1  <J_ajj-LaJl  0jJt  ^ jLitTn-uJ  c^' 

.^j-iJjuJl  CjLla^ 

1  ^ ~  -«w  1  3^ ^ ^  5jlj1^^3J,1  aLuJl  cjLjJLa^ 

a  l^  JL^ J  ^  C.«-i-uJ  L_uJ  1  ^  I  3-4 1 jjl!  1  ^  j  4  Cj  Ij  LuJ  1 
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.  4JLl J I  Cj jJj  (j-uJLst^JLI  LiJJii 

Jl^  .  (JjLx-«3  j-jjLII  Lj_u_ij-5  i _ J^l 

L^_«  1  JLitlLi-u  1  Jju  (^^^LLLI 

4(_^;i^tjL<_uJLij  ^l£L<_uJLi  ^Jl^  1  oJj^o  ^1  jl-lL»JI 

5_La_j_>JLl  CjLiLjLJIj  ^Ij-Ll  <— iLi-aja-  t  •  ‘^j  CjJU-ujIj  aJJt  CL(_4-ij 

cl)  jlj  ^1  jL:t_ilVl  Qji  cl)L^  i  ^-4:!^i  c3-*^  (J^  ‘ 

.<Lj1j_>J1  (^^JoLlLI  aJJt  (Avalanche)  ^jljJj>J1  jL^Vl  cjj1jj>. 

j hs  ^"i  1 1  Jj  ci^-Qi.  i  ^1  jJjJl  f^jja  5^^_ALIsiJl 

iS J_)JL>.  4_uL£L<_o  c1)L»_4_>»j  (3-^  ^  (J^  cl)ljL£Lo^  5jl_>Jl  4_i_ulj  jJl 

^ ^ H  «Ijl£)^^1  «Lu_aJ  1-4^  l^^_3  ^  ^  ^j_uJi£!IL)  4^l.^o  i^Juz^ 

a  j"  1  .  ,.^?1  3jJiaJl  jj-a  ."..c-  L^JL>.1^  JlL^Iij  i(^ljLj>Jlj 

L^1jjl>.  ^  t-N  *  "j  /  a  A  1 "  ^  1 1  jJ.S_lI1  ^L_ujj  c1)1jLu_uJ1  Cj 

. cj jill!  1  4Ju-J  1  i-4^  <i-) ^ ^ j  «^1 1  ^ ^ V 1 

,1^1  1  t  jL>oVl))  ajJuu^\  filajjJl  Cr^ 

International  Union  for  Conservation  of  Nature)  r/a^^j  .Utl  jjL-sall  j  ^\uJI 
u1)LjJLi_c.  J  1 A  «LjJLj?tj  Loj  Natural  Resources 

.c1)Lj1  i 4.j_uJ  1  Lt£.  t  ^  1" A  3u  a .Utl 

i  jj_<j_(Jl  '.  t  ^  *  (J-*  ?.l_Lall  ^Lthsjjui  CjUI 3_j_>J1  jj-*  Lc, 3J  550  3^^  ciJLl^ 
.  Laj-^j  ^  . U ^ 1 1  c^jJlj  iljaLJlj 

^1 j_)  i  (j-*  '  Cj  U  '"'  ^  0~^  ^  ~^1 1  1 J-A  (JIlI 

.  c1)L3Li_cJ1 
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^L<a->j  duLc.  sLirfc-u  (JjL_u  ?.m 

julj  ^Li-u-i^LJ  ?.LL1  fiL_j_<j_Al  Gj,  4_j_>J  1  cjLIjLSLII 
^L!l?e_i  ^Lj-uj^Ls  i5j-iIuLj_a 

m  1 JLA  ^ ^SLi  ^  i  LiJJ  jJ j  i  ^ ^  (J£^  fiLLo  Cj  1  jG] 

(j-C,  ^Li_u_lVl  C_<_J_t-3l  5  t j  ^  •  a  JijJL>.  L^ 

0~^  J-ILSLI  ^^lTlSLj  ^LS-JJ-Ls 

L^ L1_Li_u^ jlI  1^ ' j  ^  1 1  :jJ.!Ld 
5l_L^  ^  t  ^  ^ 

,54^  ‘  Lh^ 

C-t-t-fjJ-J  *JlJ  JL^e_l  LiUli  iC-Uj-SnJl 

^j-SLj  ^Lj-S  ^—JJJLj  V  (^^GJI  ^LuTuVI  .  d"jt  A"  A 

fil—LjfaJ  fiLj-iljj-C,  CjLS-LjLja  ^Lj^Vl  c_<_Lci  cL»_a 

*Jt^^  Cr^l 
^  ^  j  ^  j  I^-lI  1  ^  Lj-d  (^ 

L^  .L^  2l^1U1  2l^Lui^1 

t.  .  1  c.  1  (j-a  ^jLilLo  c-<-i-u-J  OiXJt  [^^IL>»J 

c_<_AjLll  t  ^  j  LxJ  L^j-jlj  (jjGJI  Cjlj-li!lj  ^jjLjtil 

5j  ^  ^  J  J  ^  ^  ^  J-c^j 

Cr^  Cr^  '  JLC  i  t  ^  ^  ^3^  ^^.Jfc-uj  ^fj-^-tTuJ  1 


9S 


jjkAaJI  6>.I.S>uli.o 


Ll1jl!I  CjL^-lLs  jLit_Jl  1 JLA  LaJ_t£,j  ^  4JLlA 

.  4Ju-A  LJti 

L«J_Lcj  4(J_«L»_I.1  1  «LjJ_^  «LjJ_4JlI1  oJJt  gLt-tiuJj 

Ld  fiLj^jJl  ^ClLlA  ^>jLit_j  JlcL-ssIu  ^m  ^j^tjuj 

•  CjLi^j-aj  (J-*  Lulli 

LjJjlII  J-^1  CjLS-lLs  SJijLlII  c_t::t_i_uJl  0jJt  t  LoJLt£:j 

ifiLLsoL^nJl  <— 1  <  C.<^o  ijLit_i  t  ^ 

^  i(JLi_>Jl  ^^Aj-u  *-_)Ltia^l  (3^  jLLajai  .  U.  i^Lll  (j-* 

jl  i^LiJi^l  jl  Cj Liia-iitlX  1  .^-4-1  filLiS-o  Cjlj-peJ  i>J-A  ^_4j:?eI1j 

L^_aLj-«  *  ■  * t  tiJJ  j  Jju  JjJU  jL^Vl  5_La_<_u_uJ.  1  ^^^^_<-uJl 

. CjLLa_j_>JLlj  jL^e-^l  L^J^' 

V  LiJ_lj  J  J  tt-stl  i>L^l  (J-*  SjLc,  j-jUjljj 

Jl^  jLLa-oVl  i?.LS_tJl  ^Lx-i  i>J-A  ^1  jjj-^  LuSL^-i 

L^jua  4^1  CjIjIJlII  t  ^  U.J  7i , ,.  ^Ljj)  c-ujG 

L^jud  L^i.4^0 j  4 (^ t  1  ^j^A-j-ul  1  cj t  ^  L)  <l2J LjJ  1  C-4J 1  j-liuJ  1 

* iS^A ^ ^ 

fiLj_c, l—Lt-saJ  1  1_LI,  1  (_)ia_»_j  (35^  jLLa^Vl  CjjJIIj 

^Ls^Jlj  (^^JoI—LLI  OiXJt  c-i-i-i-uj  fiLfl-uSLll  ^^ISLi-uJl  (^^JisLLoj 

4_j_<-fia_<j_>J  1  jLLa-joVLi  jLLa_aVl  oJJt  (JlLa  (_3jJiJj  4 Cj  1  j Lu_4jJ  1  ^jL»_ij  ^LuaJLl 

.(J^  jj-* 

5_iljj  i>J-A  IJljj  ^_La_4_4j  jLLa_oVl  ^ 

Loj  44_uJjl11  ‘.(JlLa  4^jJlIl  ^LijjJl  ^  (j-* 

‘  ^  J j  Li-uaje-o  J  1  ul)  1  (j^  ^  lJ 3^ 

«Ll  ^  ^  1  **r  t  lLLIj  t  ^  ^  4 C-4J 1  Jjfllj  1  j  oLlill  ^  ^  ^ 

. cj I^^-l^-lI  1^  jL^Vl  (JiLo  fiLuLll  [^jL>JLl 
i—ij-xfliJ  1  4_Lo  ^LjIlaVI  ajjfjuu^  LiJJIi  (J-*  ^ JJ 

jIjJLIj  c_tjl j-4raJl  (J-*  (J-*  lLU  j  tji  c_t::t^  4jjj_ajVl  ^J l-<^.»rLi-o^iJ 

.CjjJIJI  jjl_Lia-d  JjuJl  Ijlj^j  44_u1j  44^LjlI1 

^LjlII  c  < Ir  i  <LuK  t  III!  CjLujji^Jlj  (jJ-ll  *■  < Ir.  i  ^ji  (j-*J 
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(JLaJtTn-u^U  i>L^  tCjlj,Lje-iJlj  jL^Vl  (jjJol j-ilL 

j^Lu:a_Ll  i>J_A  fiLsLlia-i  -^t  1  c_<_>tj  ifiLuLll  [^jl_>J,l  aJJt  jj-* 

.a^ui 

Li^  (JJLHij  4!Ll.iJ1  j]  i«;m  (3^ 

^  ^  t"  i5_u3L>^  Lijjji  ^  J J  ^ •  1 1  (jJ-ll  c_ tl^:  i  tjL£j 

^LuLII  (^jL^JLl  Lx-i  4  ^ ^"N  L^l^Iie_4^ 

t  ^ hr 4.  A  L^ jJtiu-ujj  Jj I  fi»tlj  ujj-iiJl  jl^G  cl«-iI£^ 


CjLiLiJLl  0jJt  (J-*  o'  lLUj  Jt:>.|  ^ 

OJjjLl  L<J_£^  4(J_U_uJl11  *-_)j-4flJl  4>l-^  (j^  L?J^' 

(j-*  ^L-uJ^l  ,^\  CjJlJSkJ  ^1  (2>^L4-1  LiUIi  Jt:>.| 

j LtfluJ  1  lA^  ‘  ^ 

^_^IlI1  ^JLU  ^Lbjud  ^  s'  ^J^* .'  Ct^  IjLA  uLjJl^ 

.  1jJ11_>»jLi  j-4-iLlll  (jjJaLiiu 


<— Sj-t-aJl  4 1  ^"1  Al4.  A  ^LSJJ  <LujJ.l  ^JJt  C.«jvj J 


C.«-£ ^1  ^  1  JU^  4_J^  jVl  4-<  V  l^yl^L  (^ 

^_4_4jLi!1  L-fl-ualLLa  4fiLAL^  \j  4  5jl  JlSJl  jj-*  j-^-iLlll 

.  t " '  1  A 1 4. 1 1  j  t"4M  .>»  At!  ^Ij-il  (J^  d'-y-ts  , ,.  iCjjJbJl  SjLULxfo  -  j- 

SjJlill  o*-^  4_bjLo  ^L£!_4_u  ^yu  jLxiujl  llUj  i 


fiLLij_Ll  ^LSLi-o  (J-*  JJ-c,  SLsj  llUj  yja  ^p-ij  1 1853  j  1849  j^j-aLc,  y\j 
.  jlj-sVl  (J-*  LAJ'  OJO  '"‘^  -5^^  Cr^  ‘  5_La_j_>J,l  (^^IsLlLI  ^iSLi-uj 

^  j  ullj—iIalLl  1  fiLuJ-ll  (jyJt  ^jJ-tJ  <L(JJLo  (3^ 

L<j£^  tfiLujjjVl  ^jJkl  (J-*  Ori^  Cr^  SLu-uLII  ^JJt  ul)jj.S^  JL^  ^ 

'  *  SjJLiJl  Jij-ii-OJl  ^-LiJ  j-ilujl  lA^  4_jSLjj-aVl  ^jJ-Ll  *  ^1 


Ljj— lTl^JI  ^jjjLlII  4_ujj  4^Lj_ujV1  4^^j.jLd 

4  '  '  1^4ruJ  1  O"^  <— 0-4JuJ  1  ^  l_LA  ^_L^_CJ  4-L^A  I  j  ^  4  4-t-H-U-l  1 

t  Aj.  1 1  ^Q_SL:t-o  ^Uiaj  4-0 L^l  Sjjj-lIs  ^L_ujV1  4_i_tJ  Lo^^  4  4_SJL»J1  jljJklj 

4^jl11  ^>j_a  y-c.  jljljJI  I jl-uu  ^ cjL^I^JL  ^ ^  «^tl 
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.  1  0  Lj_d  La  JlJuJ  1  1^  1  JLuuj 

j-SLaJl  Jl^  LiJJj  i^L^l  *^,5^  SJiSLtfLa  (J->»J 

4_ul  jJl  4j3tluaJi,Lj  VI  Vj  l  1  JjJL3e_aj  1  *>»  SjJlill  lIUj  JLjL_uJ1 

t  ^  CjjJbjl  1 JLA  jLjuj  «LuJua  LiJJjJj  '■ 

Cj LTl-l-lJ  1  *  <  t  Cj ^_Lj  jj-a  Cj  JL:t_i  La  j V 1  JL>^  G  ^  i  ^ j ^  i ‘ 

.  L^_t£.  SJljjljJI 


^^^^_L£3^_L  1  1 JLA  JL>. ^_i  i  ^  l^^L.t£^  La  LaTiA  1  JL>.  i  ^ 

jjLrtlu  V  IjL^  fiLLa^  ^  ^  .^at  ^L£j  ^ 

JL£  La  j  1  t "  ^  V 1  jLjL J_i  ^  i  L)J-^  ii_La_S_3  <Lj_L>JL1  <l1_uJL  V-;4^  ^LG-aVI 

^Tn-uJ.  1  J I  i LiJJ li  Qja  1  ^Li-u.a  ^ (J-*  ^  4JLl.iJ  1  '  'J  ' 


i^^j.a->»Jl  t^J-1  JjL_uJ1  ^iGU^iVl  Qja  (JJLlA 

cliLilae-a  ^LSJV  ^L£La  c-<_i-ujt  - 1 " <  1 L ^ 1 1  j  j  1  ■  1 1  j  iCjlj-jatjJlj  jL^Vl  ^Li 

.  L^-La  tl  jlj-i  CjV-GiS  ifiLj^LLuaJl  CjLaiaLLlj  (jJ-Ll 

*— iLual  (^jJl  JLiJ-iUl  CjjJILII  lLUj  LiJJ  jJ  jJllLa  ^  . >» a Ij 
5JL>.  cLLua^  jGs  i  1  JLlI ^La  Ij  Li  ^^-aa  (^tJJl  (j-*  LiJJ!i  L-sa ^_t-saa>. 

1 JLA  ^j-a  ^^laJl  t  ^  Ml  Cr^i  ^  1 JLA  ^Lj^  JlJ 

(Sewer  of  Europe)  «  Ljijjt  (jjL^))  ^<u-ul  IjL^  4jlr  jlLj  4^1 
L^^l  cLL-aj  5  J_i  JLJiJI  Cj^JILII  4JL>.  LaLaa  J-J-»-i  ^c-<-ul 

'  ^  ^  1 1  LL^^oI  LaiS^  1 JL^  ^ 4-1-t.tG  jl  . ^.^Jjl  1 JU^ 

^c_j_L^aJj  4_jJLL1^_^1  (^y-L1 ^JgJl  JLI^  ■  L  j 1 1  ^  ^  J-uaJ  LoJLI^  4_j| 

J  i^j-^Laa  La  CjLiiae-aj  ^  ^  4  i  <  ti\ 

.c-Uj-aHJl  4^j  Lh^  /20  ^L^Vl 

lLsjJILII  1  JLA  jCLal  '-L^a  Cj  l^^iae- J I  j  jL^Vl  J  '  ^ 


(^^iaLm  tJ^->*  L-sa J  i  ^L_uj1  lUj LLaj-aJL  1^  jL^_lJ1  ^Lj-a 


^_y_jJl  5j— j_j.SL!l  (^IjJlI  lLLLxSj  ijLtjJl  (^yJal^Go  4_aLaJLl  4_j^LLuaJl 

(J^  L^J-a  L^Jl  (Ja^jGj  iLLiV-^LLllj  jj-aj-oJl  t  M" -L  a  L^  jjjjJiSLu 

i a LL 1  Cj j-Jaj  a  1 1  Cj jJj  jj-a  (J^  w  tJ ^  ^  LlA  JL>. j_i  Vj  ,  ^ ^ 
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i?.m  (j-*  ^iTuSLll  cj L>. Lt-oX  1  cj^iXl  LiUii 

.  cj  1  j  Lc  j  1  j  c-u  1  j-iiu  (J-*  Lx-i 

J.^_»_4J  (j'O^LJl  Qja  (3i>^  ^ (j-*  ^ 

i_La_j.>JLl  (J-*  ^j-ll-<a-tiaJI  ?.j-:^l  i>L^  tj'  i  1 966  ^Lc,  iSjLreltll  CjLiV Cr^ 

(JSLxiij  Cjjjij  lA^  i_La_j_>JLl  (j-*  L<i-iiai  1  LiJJji£j  X-n  ilU. VI 

t LlI I  ^ JL^  4_LA^e-i  (^jlII  jl  ^  ■  U>  a!  ,  .r,  \  \_^ 

^\ i  5 j-cLuallXl  ( _ ljI ^iTuJl  (j-*  i(_^Lu3jJLi  (J_<iJ>JLl  jllijJl 

i L^iToJ  1  A-llIsjVI  5^^.£L!1  t  ^  ^ 1  / <^ tl  j^^JoLlLI  ^\ (jt-A-ll 

•  (36  J^>a) 

/»  tl^  ^  ^  1  1 1  ^  1 1  » »<  t  ^  ^  1  >  1 1  iJa L Ju-tJ I  c-»-ucfxJ  JL£^ 

'.(JlLa  4-a Lt-fjJ I  CjI^^JLAJI  <  jlitt_ij  c-ul j-tTuJI 

^\  C_ul  ^iToJl  ^JLA  i  S-1 ^ jlSLll^  i  LuSjJ  1^ 

i>L^  4_Lo  i^L£La  (J£^  ^LjjJl  4J_<j_>*J  i 1  Cr^ 

•jL-Jl 

CjIjLSJI  (35^  ijr^  1  1 1  ( ijl j_iiiJl  tJ  i  iiLjJjlII 

^  t  ^  (^jl_<_a3  fiLL^lJl  CjI^^JAII  .>:J^  Cy^  ^-j^Ti^JlIj  4CjLLu_<_uJ1 

.(37  iCjl^^Lill  aJJt  Qja  £> .t-stl  i>L^l  La  (J£^  c— (Jj-SIl!1 

J  ^  uuLLij_>J.  \j  jLrt-iJl  *^,5^  lA'  0JJt  (J-* 

CjL^-lLs  jCL4-^  JL£  ulJjilJl  IjU^  L>^J  '■  L>  ^  A  ^  Ls  ,  ,.tl  ^1^1  CjL^-lLs 
till  juj  4jL^t_Jl  ^JJt  ^Lt-L^  CjVL^JI  4«Lfl_J_^JLll 

*J1)L1jL£L11  ^1  ^1  jj-*  .J-^^  C^i  ^ jLtiaJl  jCL^-i 

.  Cj  LL:i-t_>JL  1 J  jL^t-jl  ^JLA 
^jXsLlII  (J^  '■  L>  4-Li^L-uJI  (^^XaLUl  J ' ^  ^  LiJJ  j£^ 

1 JLA  jLil  J-  lA^  (Jj  4 fiLj^ Lt-uaJ  1  Cj L»-<a^:&rJ  1  4j^1jJl1  j\  ^JUiiJ  5jjL>JLl 
^>Lj_d  ‘  L  /  ,.j  4jL^t_Jl  j-il/  1  5jl-uu  (^^IsLLd  o jiull 

.  t  "  '  1  t-N  J  t  1 

^12  (^jJl  4 (Thor  Heyerdahl)  ((JIjjjLa  j^»  2l1L>.jJ1 

*-_jjL2Jl  ^J^L_4J1  jJ^L_4J1  ^j-^  ^  ^ ^  ^TlLv.^ 

4>L^  t  ^  /  :fl  cj^JuJI  jLI  ju^Li  fiUi  4(Ra-Il)  (<2  ^))  ^_^jX,lj-xfliJl 
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.4^LSJ1  (Jj>.  1  j_i_uJ  1  ljL>.  Ij-J-*-!  ^t-s/lUiVl  uLi_j_>J,l 

1  j-t-gJ I  jJt  JLaLIo  4_jl  « ^J  1  Jj-i La »  (Jl^ 


iLLa_L>JLl  (^jja  ijLSJl  4_i_cIiJ^  i^-LLl  ^c_La_i_u  ^.iLaj 

L»-o  LiJL_o Lill-i  ^ ' -a  \  ,>>•  \  i^L;t:>.Vl  ^jLoLo  o-iL£^  ijJixSLJl  ajjt 

.  ^1  udj^rtlu  4jl2_) 

Lj-S-jj-sl  <l^Li-uJL1  t  ^  . ^"t / a  julc.  i_Li_j_>Jtl  i>L^  (J1jj-iLa 
,  ,.tl  CjLiLa-cJlj  CjIjj  jL^I  t  ^  1" •■»-  ^  \  C1ijL£^ 

jijJJl  jj-*  i(^^LojJl  j  t>t vVl  tjjUl  U>^ 


.  4^  L.^  1  4_t^-(J  I  ^  Ll^U  1 

*.  4jj^  tiJJj  (( 1  La ))  (3^ 

4_jLj  L-uL<.fjjvi  ^LL^i  uLa-t^Jll  ‘ / ,.j  «^tl  ^ ^ 1 1 

.  1  (_3j-uaJ  1  a  L^  i_La_i_u j  j_iLaj  4_)j  L^  ^  i  j  i  i  ^-i  1  i  (jj-S 

i Cj LLa_j_>JL  1  uLa_i_uj  Cr^  *^,5^  o'  Cr^  gl  1 1  aJJt  3*-^^ 

4J  (j^  ijLLa^Vl  (J-*  jJLt^  lj-ji£i:>.  UlL-o 

♦  <— 3  Lt-fiTK 

j  1  JlS_4-i  '  tj '  ^ ^  o  Lcuj  V 1  j  LSLs  1  dij-jjLj 

^LSk-1-0  jlj_c,i  jLijjl  julj  LjLi3^_ua_>.  i?.Lll  ci)3^  3^  ^p-'^  1 1 

4_jj_LL1  4_j_S_tJl  i>l_j_<j_LI  J-lJLjfiJl  Ll>. Ll1:>. 3  (JjL^I  (J^LiUJl  IjL^  ^LjlII 
3j_<_aJLll  CjLtl^^  3  ^  ^  L7^-9  t  <— I  L^-fll  JLitlLi-uV 

.4_c.l_LuaJ  1  JUj-pJlj 

^jLc,  SjL^— 1  ^  cj^-LlII  (J-^^-*-^  o'  Cy^-3 

^  tl  t  tl  ^l_j_«  3-^  1  i^y^\  4.^L^J1 

CjIa^^eTJI  3^  4^o1JJ1  (-3j_<-saJl  Cjl3iit_d  S^LlIsVLi  t4_j-djVl  «>>  Atlj 

,^LiVl  j-a  (jr^  LajjLcj  3  '^T"^  4_j^l_LuaJl 

3  3  L-o  (3^  ^  ^  *^J  LrtHJ  1  3*  y  1  j  Li-iJ  1  tj '  ^j-i-u-t-1  V I 

,  U»  a1  , ,."  t  ^  i^L£Lo  (J^  ,54^^  c3  j-tTuTi-b  i  L3'j^3  * 

?.Lui^  OJJjLi  33-J  i Ll£i_j_>J,  3  ^Ls , ,.  3^  ^t-iTu-a  jl jja  qjz  4-3 

4_L:t_La_<_uJ  1  c3  ^lj_<_u  4  L^^  4_La_4aijVl  ^JLA 

.  ^1  ^  •  tl  4>L3'  (j3  J  ' 
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^  •  <  *  Cj^JILII  LuijSLI  1  CjjJILII  jq_i_u1 

ifiLuaL^  j^palj-cV  t  ^cHj  4^Ll<mSL11  -ilj-11 

cl)  Lillie— o  ^-o  4_um  (^jLsJLl  j' 

1  Cj ^llJ  1  ^  I  1  L  1 

.cL-)JL>J1  Uj-i-siC 

^ ^_J  Cj 3I11 1  i)-*  ^  ^  J  "  V  ^  ^ 

^JL-iUJl  fiL:e_^  iQj-ill  IjLA  jj-*  (jj-iLJl  t  ^  /tl 
1  < ^ ^JL^-xfliJ  {^jlII  L 

(j-a  J  ^  ^ L  1  J L:t_a 

.(JL:t_a  (J£^  <CuJlj>J1  Lji>.^ jISIlI  1  c_i^L_uLi  jJjjll 

^  1 1  <i-) jIj  \  f  1  cl)  Lcu-d  1  LcuJ  1-4^^ 

i  cl)  1  j  Li  j  c_4J  1 '  (Ih*  ^  (J-* 

fil—j-ilj  L4-)  4^  LL 1  j^j  L>Jl  1  Cj jJj  lLU  c-t-ci-uJ 
cLL:  I  i)V  ‘■ilLiJ  ii^^Lcll  L^Lilit-*  (J-*  ^ 

^Lij  t "  <  1  t-N  1  /  .^tl  cl)LcalLl  aJJt 

.jLre-iJl  ^1  cl)  1^^— LTe-cJ  1 

t^lSLtl^l  JJjlLa  1  *  ,^\\  cl) Lilies  ^ 

SjUJLti/j  ijljJtJl  SjbJLii/  (ijjJlJl  ^j-^  CjVL>.  ciJLcAj 
CIcLlHoI  i)l  iijjL^  4  4j_aij  Clt^jJl  J  U.  1 1 

<-_3j-jl^  t  II  tl  jL>oVl  jL^Vl  jL>.i  i>L^ 

JU>.i  4.^  C:r*J  LoJLt^  i(lset)  «*"'  J  '  '■  jj»  J-^  ^o-*-uLj 


99 


jjkAaJI  6>.I.S>uli.o 


.  4-LiLH.*<.L^  L^_L<_U  ^  1 

1 JLA  4_aLSJLl  ^Lt-aJkl  Jl:>.|  JlJLJ  1-.<1^  j 

j  ^  ^Ljtluii/^ij  «iLiLSJlj  S^LLaHl,!  ^ ^ < 

.i>L^l  ^_La_i_o  (3^^  u-iL^nJ^U  fitLiL^  fiLa^j  clS-lLs  o-i^SLs 

^t-N  -  ■■  J»"l  Mil  JL^  ,  SJUJeIlII  3JI  (JjLa-^  Cj  jL>. 

(_)iaJU  Cr^l  i4JjLx-4  cjLj_i_uV  jjLajI  (_5-^  jL^Vl  Jl:>.1 

IjL^  5jjl_>JLl  5_ijlijl>J1  llISLi-oJI 

<Lum  ^jL^JLl  ^L^Lu-aJl  t  -  <  1  A 1  1 1  i5_«Lc 

cl)LiJ_iJLl  i>J_A  c-JLcI  LiJJjj  i 4Jl-l-iJ  1  juL^ilc.  Cr^  lj-Li:>. 

•f  L<JI  LjJ  1  Cj  1  li  4_u  Ll^-jSL!  1  J  1  Qja  lS 

(J.3t_(j  iullLiIlJl  JLlJLii  ^  S  '  ^  ^ o'  ^tJLA  jj-* 

jlj_ll  j>J_A  j-ji  ^  ^  '  LfJJjlJj  i5jLlL»_Ll  fiLut-j-ilaJl  1  0->iJ  t 

.  1  Juol  jLtiaJl  '  j.^Li-uJj  i  ^ 

t^ljL^  jl ^ja  ^  <  1  A 1  1 1  ^  JLA  Cy^  L^-3 

J-C.Li-a3  ^  j  ^  4^t-L.Jl  CjLj^SLo  i>J-A 

[^jL>JLl  Ijy^  * _ ijl  jJl  jL^  (J-*  J*^  tiJ^l^Iu_ol  LiJJ  ju 

.4^U1 

1  ',  ,^\  \  CjIAL^JLI  C.4JJL:K  I  ^  I  1 1 

OiXJt  J.j>.jJj  C:r^'  *  '  o'  ^  c_3j-uaJl  <  (,.p^3 

f—SLjLOa  1  4juj  i  jl  J-S.4-1  0^3-1  t tj’Aj5E_<_u£^ V 1  jL^  (j-*  'ori^  'j*^  , ,."  CjLai-iJLl 


4_bjj-jLJ.l  CjLiJL^l  ^  tl  L  tl  CjLiJLit_d  <d  ^  1  La 

jJj  4 <Lj^ l_LuaJ  1  4 " '  1  ^  1 4. 1 1  lLUjJj  ,  (J\j?e_4_u£^^U  j-jjSL11  L^^L^Iu-uLi 

^^gjjiu  CjLijI^LII  (JUS  c-^-ut-tjTu  44_aL_u  CxjI£^ 

.^LlLI  ‘  .  '1  ,'i  tl  S  '  ‘  "^  C-<-i-i-u-l  '  ^  ^  ^ 

JJUlTljj  ^  r- 1  /  «^tl  ‘  ^ 1 1  ^>Lj_a  '  ^  (j-iLtHjj 

La^  '  4 " <  1 1  1 1  ajjt  L^-La  j  ^  ^  '  /  i^tl  J-aTut-i  i^y-^J  ^  ^  S^  ' 

.  ^_Lua_a  (J^  (jr^  <Sj-^  (jr^ '  Lum^L!  1  Cj  L>J  L»_L  1  C:r^  JLaUju 

t  Aj  tl  i>L^  c_<_Lc,l  jLj>.jJj  4_£j-ILil4i-a  Laj'j  ijJl_L^  lLUj  ^^3 

5^^ljl£^  ^  (^y^3  *  ' J  * O^ L.a^ V 1  :  JlLa  1 
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jljJkl  t  ^  ~  ^ ^ ^  ^  ^  lLLIjj  i  1— t-i-t.tjJ>  ^  ,  ..\  1  ^  *  A 

.jLtiaJl  L-Aj31  ^jLjlL  4^Lui_jSLJ1 

^  iS"  J  t  ^  (Jj-IlI  1  4^ LuijSLI  1  J 1  1  (J-*  ^ l-t-A J 

. BjLiisJl  i^jja t ^ ^  «tl  ^ ^ <  V  I  L^Lu^  3 jijjLxiuJl 

CjL_t£j_a  *  ^3  i 4_j_C, l—LuaJ  1  Cj LaJii-tJi,  1  ^J-A  fililLai  (j-*J 

4_dL_uJl  ^JL^lUl  cjI^^LAII  «>>*tl  vJ 

.CjLt£^^^l  (^jja  i 4_jj_LtfajL!  1  CjLuJlLI  '3  *.(JlL« 

LAjjI  i  4  ^ j  1  n  1  JUjLifu  Ijjij  jlj-ll  aJJt>  (JlLo  t.  <  1 1  iMJ 

.  4Jjjif3  3jl1  t  4  jl  .>»tl 


ji  jL^Vl  ijr-^i  <— ij— t-oTLj  4.j^l_LuaJl  t " 4  / 1 1  c-t-t-t-uTa 

.^>LjJ.l  jLijLtil/  *^ji3  cj1jl>.1  cj l^ufc- J I 

L^Jlj_u£^1  ^  ^  '  --"j  iO-llltil  L>*  cllLilaJJLl  iJJLA  ^ 

^_^luju  4_3^jJl  4_j^Jl  CjLIjI£LI1  gl  t-N  /  ..Ij  t  (j^  4-LlI£  SjLa  JUu 

jj—L^a  V  4_La_j_<_u_i  i4^m  [^jl_>JLl  aJJt 

•  U-i-* 

t  ^  '  -a  ^  t  "  1 1  jJ_^_(_uJ  4.j^l_(juaJl  t "  4  Un  / 11  ^j-a  \jJt 

^  er^-i  ‘(Soft  Detergents)  «5j  . njH  ^"4^U:H»  j<i_(_uLj 

.  J-*-l  cl jjtiL?  ^  *  J  ^  1  LAjJ  1  ^  V  i  4.LuJ  1 

jc-j-uLi  <-_3j-jlj  c^j-ll  Cj-jLilII  (J-*  <j 1  / ,^\\  t " 4  Us / 11  o-iL£^  1j1  LoI 

c.<_>sj  L ^  1  <  ^ "  1 1  j  J  \  Tr"!!  ^jL3j  ^ (Hard  Detergents)((5j  .n  ♦  II  CjLilalLl)) 

.  3  J  LulI  1  4.jjLj-LLaJ  1  1 

i 3j.i-a.tJ  1 1 " 4  Us  / H  ^jjt  ^ t 1 1  a  t  tl  4.j_>J1  cjLuLSLII  ^jUs"  , ,." 

lj-u£^  C-<-i-i-uJ  ijy-^3  ‘  1  '  .  •  '  4_jl^  LilljJj 


S  ^  J.  ^  '*'"  0-1 L^  L-4-4A  ^  ^  i  t 

.  3^^l^-J  1  a  L-j-4-1  j  i  ^  4 1 

^  Us  •"  jL^Vl  JL>.1  cr^  oLiUaJJLl  aJLA  *  ^LiJI  (J--0  J 

3j^jJl  (J-*  4£!_ui_<-o  ^  ^  *Us  s  iOljJLojl^  3jLc,  4^L_aX  1  JLA  ^Us , ,. 
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uj  i^\ J!3^  Cr^i 


^  'I  CjjJL>.  O 

jj-a  ^  Cr^l  (jy^  c^ljJl  ,^>U?E_i_u^ V 1  «Lui^  JUjLui 

.  i^L^-t-u  I  (j-aj  CjLtjL£^ 

j-^i-SLa  ^j-i-i-u  Lo  L^J^'  4.j^l_Lu^l  cl)  Lila-uaJJ j 

^JLj^  ^-^Ll^I  t~<l  A  >  ,.J  At!  5jLa  ^  C7^  t  -  <  1  A  Un  >  t  1 

.  L_<ijisa_uJ  1  1  /  «^tl  eJi^aJj.!  5jJ^  ^j-^  SjULl 

LiUjJj  i^LSLa  (J£^  fiLj^LLuaJl  ^ <  1  ^ Us  / 11  l^tTn-o  1  j^tlTi-u^ 

Cy^  LiUj£^  jTl^o  i cl) LAla-U  1  ^JLA  L)L2j  t ^J-u-uJlI  1  ^Lp 

.  cl)  \Jluj 1  cl) 

t cj l^^ufc-cl  1^  i^\  *ijLt£^^l^  ^JLA tl  t  ^ 1 1 

JJ  ^  '  ,.j  Atl  cl)La^j_d  4-ccfij  «Lj^LLciaJl  cl) LAlsi-U  1  clJjlalj  lLUjUj 

jJlJI  ^t-cul!  1  5JL>.  fiLuLLl  j^jL>JLl  ojjt  (Jj^ejuj 

.  JlJU  l^ca  ^J-Lcai  ^-<1  ♦  ^r.  ,  ..  A 

fiL?e_LlL)  4_j_jLL1  [^jl_>sJLl  (J-taiJ  JJ  '  "J  cl)Li£j-a  ^=L»-<i£^  ^7^-^ 

^  '-^"13  1j.j>>  ^Lj^LuaaJI  t " '  1  Us  / 11  ^  1  J^tTn-o  1  J_]JLxflJ1  (_£lj.a-uVl 

^1  JL^  iSjLrelLLl  cl)L)V ^1  cltJja>.  I  t"'l ‘■lUli 

cl)  1  C-tl^  i  0 L^  5  J 1  jj  ^  ‘  ■■ ^_i!  1  cl)  La^j-a  jj-*  ^  (J-*  ^ 

^  JJ  '  t " s  1  Us  f  1 1  s  5_Li_>sJLl  (_J_u_ujl11  jj-^ 

^Lt-^JJ  t - <  1  A  Us  >  1 1  ^JLj^  i  ^  >  >■"  jl^_^.a^Vl  4^LcaO>.  cl) Lea/ 1  j jJ  1 

.  tUstl 

5j-.aa:t_J  ‘.LiUj  4]iLol  (j-*J  .  4  K  miU  aJJt  jj-*  ^l-*-Jl  p  Ui*  a 

'  '-3  ' ' ‘  J3  ' ' '3  I— )^i  o~^  cJ^  ^ (^OonstEnce^  « ^^^j-u-)  1— lcuj^^ » 

4-c<-fjj  i^l  4/2500  ^^1 JJ  A  /  ..J  Atl  cl)La^j_a  4-cctaj  *^-^0  La_u.a-cllj 

Cj  U  '"'  ^.3  4_a_u_a-i^  jl  JL5_4-1  cl)jlj  JL£  Sj-crtaJl  aJJt  cl)La£j-ll  ^JLA 

i  ^  *  5j_c?e_^l  i  clul£^  ^JLA  4  1 1  ti\  ^ 

.  1920 


ifQfjiUi 

jI^^JAII  ^  * j  4^__^Laa3^1j  *.  (JiLa  4_LLaaJl  cl)l^yLAJL)  Ojilll  Jlcc-) 
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LoLclaI  5_l£LjfaXl  ajjt  5JiSLxfu-o  llLjJIj  i^^^^L£LJL£^ 

L^  ^1  l_<j_£^  i^l_i_u  j-^Lj  cjI  j  ciiljJLill  0jjt  ^JJJJ1  (J-*  (J-*  1 

.4_j_>Jl  fiL:t_<_ajVl  SjJLSJI 

(J-jI^tll  1  ^ ^  jLitIu_uJ  1  4_j^  \'f  >^\  1  cl)  Lcoll,  1  ^  1  Ji:>. jJ  Ji^ J 

^  Luai  1 :  (JiLfl  i  ^  (J-*  *— J  Llii^  i  4^  L)j-^SL1 1  La  Li^L^  jl>. i  L)j-^SLJ  1 

L^Laije_a  ij^iSLJl  JLli-u^J)j Jl-lA  ^p-i-i 

i>L^  ^_^L)j-^£Lll  (_J_jI::tILJ  1  (j-*  c^^t-fjTu  (^jJl  3^  Lh^ 

3 1— tiu-i-j  1  I— a^^il^i  3^3  /gi  1 1  ^ tti  ci)1^^JLii1  ^^iTutj^ 

L^L-l^j^  jI  CjljJAll  j^JLA  '  i^jj^t-uTLl  LaJ-I^j  i4-uj-<-u  LAjLtfulj 
jlj-tlsVl  Ij-u^  (,  M  t  til  L^jLb  tCjl^  itlj  jl^^l  i^\  1  /  >^tl 

.^L^l  ^JLA  ^ JL^tTn-uJ  CjLIjLSLII  t  ^  1" t 

Jl^  i  Luj-^  ^L»J1  (J^  Cr^  CJjJbJl  4Ji£Lxfli-o  t".  jJ 

((j-ji£^  0-)L_u))  (J-*  LaJl-u.^  ^  tiJ L<j_<_o ^  1  (JtjJLso  JlI^: 

*  (3^-3^  ^  o~^  ^.LlliJj  jLil  1969  Ij-tSLi 

Jl^  i  1 975  ^Lc,  Llajl  lj-i_uj^_i_u  (J^jJL)  cj^LlII  ^ISLcia  ^ 

L^-aLl*  j^^IL>oLeman))((3L4-Ll»  5j-L:tj  3'  ^L^-LkJI 

cJ^ 

Sj^LTfc-tJl  ^JLA  Cr^  Cr-^^  4_fl^jJl  (J_jJL:tILll  jj-*  L/'-p 

1  cl) L4^n-fjj>J  1  ^ j  i 4_5J Ljl!  1  J 1  jJ.  1  «Li-s3 ei  ^  i  3£3^  3^3^ ^  3^ 

•  QjljJl  5j-L:t-i-ll  ?.Lo 

5j— Lj:t_Jl  iJjLA  i>L^  Cjj_Lj  (j_a^jJl  c-t-t-coJ  1  3* 

Cr-^  4_^LSJL1  4_^Lui_jSLJ1  ^LuiXl  3^3^^ 

4_)  ^  IjLA  4j^l^JLI  L^L^Iit-^-)  ^ 

.  1  ^JLA  t  A 1  t-s  1 1 

Jlj>.j  '  ^  '  -a  4:>.jl_>Jl  ^LuaJkl  iJJLA  cl)Liije-o  33^-^  3ulC.j 

i^^j.j_i_uVl  3^3^^  (J-*  La i 3-^^  ^  ^  S*  ^ 

L^ji_3^t_)  ^ftlL)  3^3^^  3^  (3^  5j-l.iSL11  fiLc^SLll  ^jLA  ^1  3* 

4^1  VJ  Sj.jTr  31  lSJ^  *  ^L»j  ^  Ijy^ 
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1  J_A  Ct^  <d  A" ^  a  ^  ^  ■"  ^  4 L_tij^JtlJ  1  1  JL^J 

.3IAJI 


^m_i  clSJLjlII  4 uii l-<^-n-u->J  1  LjjIj  i^JlxXI  tiJl^i-oVl 

s-IjJlJI  L^_a L_4i:>. i  (Jjs^jG  4 Sj^Lrfc-J  1  aJJt  ciJL<j_4_uVl 

.  1  ^  4_tJ_4lj 


((^L^-^))  5j— Lirt-J  tiJL^i-oVl  ^Li-aja-  t  ^1  ^Ljl3 

4  L^  ^J_<J_4_4jJl  1  4_i_4_4J_tJl  L>*  4-l-l-aJ  (^^IL=*0 

4ijJLj_4_4jVl  aJJt  ^L^C-US  1 JLA 

.j-aVl  jq_4-<_4iIlJ Li 

(— ^Lj-«  4-l^  0-jI£^  llil  4j|  Jl^HaI,! 

Cy^^J  4^^Lij-^SL11  (JjJjrtjJl  ^Lua_a  CjLflIit_a  ^L>.  Li£^  4 4.Lll Ja  1  /  <^tl 

Qja  c_iJtSLo  j-J-a  (J^  (jy^  1 J  ^  lj.J5E.ji-o  (jji^  ^-:J^  Cr^  (3^j^  ^  4-i-i-aj  ^ 

3L_t^  C7~^  ^JLu-iisJl  4-i-4.tjJj I  L)^ 

j_t_j  1  ^  A  jA';*-"  juL^  J-oIu-u  4-t-i-u-(Jl  aJJt  jl  1  < ^ j  < ^ 4  4.j_>J1  CjIAjISLII 

. 4 " '  1  A 1 4. 1 1  0jjt  1-4^  ^ ^1"  (_j^l  Sj-LJE-til  i>l-^  jl  4j-4_tJl  i>l-J-4-i  LiJJIi 
jJLSJI  IjLA  jl^  4^E_j_rt_u3  jjlaljILsVl  IjLA  ji  JUu  L-o^  ^  *1  -A^j 

5 Lo^  cy^  J  4 4JLlJ  1  Cj jill  Lj^ l£^  JlJU  jJ  1  jJi^  1 

.  jL<.4ijVl  1-44^  L4-}  <Lt^Jl  oLajLSLII  t  ^  1" 4.  A 


(jIu_j_JLJ  (jj-^l  ^^p^l  *-ljLjjL£L!l  (jiaJtJ  ji  ^^1  Lilili  jjj.3  c— <_i-4_4jJl 
jLjVI  ^jlj^  1 1  ^ "t  1 1  ^  1  Bjjl^I  1-4-1  4ijJl_o-<-4jVl  (JiLo  44.^L11  {^jL>tJl1  ^jjt 
jJLil  1  1  JJt  j-^jlu  ^ J  i  1  ^_^yjJ  1  4> L^  1  (J-*  ^  L>*  filLjljiaJ  1 

.  l-4-ol  t  ti^i 

(^jjLfiiC,  c_ 4^j-o  4.1j_A  L4.0 L_4i:>. i  (j.^jJl  ciJLo-1-oVl 

ijJLo-j-uVl  i>J_A  CjI—L^jj-^  uLa_uj-i  [^jJl  (((j.^jJl  ^_yjl_tj))  ^o_t.oLi  i_3jJLJ 

.  C.4j^)-jiSLI  1  *-^lj^  (^Jt^l  4_La_4_ul jj 

(j_^j-Jl  <Lj_oSLI  ^  <^0*^1  jLj>J1  jLijL:tjj  fiLjJLLjLll  4j:t_uaJl  Cj-oL^  -A^j 


j_o  c-<-i-i-u  1  ^  ■  1  ^  hAjj»i  ^  I  t— 4  jLi-u-i^l  ^o_t-40»  ‘~^ 

.^j.j_4_4jV1  jjj.3  j-i-iil  IjLA  (J-*  ^  ^  ijr^  ^  4 *-_) Lj_4_u V 1 


10^ 


l^LuuSJI  iligJUJI 


Jl.>J1  1j_A  t  t  ^  llil  1  ^Q-^l-UrJl  *  ^1  LlISL^-I^ 

llil  ^ ‘tj^ (J-*  l)^  l5^  t— t:?e_i  V  jJl 


J>L^ 


■—i  tiJ  L^i-u  i  (J-*  ^Lt£^  i-jijusjj  Lo  1  j-Lt£^  (J j  La 


*  ^\S~i~‘~“ ' 

<Lj_jLL1  (^jL>JL1  tiJL<j_i_uVl  ^^ui:>.  lLUj  (j-*  ^ 

tiJ^L^Iu_o^U  ^JLaa  V  5_aLj_u  ^  i<LLjaIlJl  cliljJAll  i>J_A  (Jj-^-i  i^ojlXl 
^  j  t  ^  tiJJjj  („y^  CjI^^LAJI  ^JJt  A-l^  SJLos  CLal£^  t  ^  ^ 

JUi^Laj  i  5j-_<j_!lj_u-a  <Lj_L<j_C,  4_j_>J1  CjLalSLll  ^L_a:>.i  CjljJ^l  aJJt  ja£^ 
.oloj-A  2jl  CjLuJI  ^IjjlII  ^Lal  '  ^  j  1 1  LAl^).^e_d 

.^L_uj^l  Ij-o-ij  ' jjjLs tl  i ud L<j_i_u V 1 

3-6-^  ‘■Cy"'  ^  <a  I  ■ritl  *■  <  1 1  ■MJJ 

C-(-JL_lJLj  1_aLc.  \^^-3t-LM  i^I^JLILi^  ^IjLl^JLi  ^^^Li-uJafc^l 

cliLilj-Laj-al  CjjJl:>.  t^j-lSLll  lJiJG  L<i_t^  i4_a_Li>Jl  ^o-^-t-uTJl  cl)VL>. 

^  ^  ‘ 1 0  JLi  JLLuJ  1  ^q-^i-u-lI  1  ^  ^ ^ ^ ^  ^ ^ dhXJhXu-u 

.SLbjJl  ulsjJatJ 

((joi^  0-1  L-u))  Sj-otj  ud  Lj-i-u  ^  1  ^Li-aj>-l  <— sLfiiii^l  jLil 

jQ-AjLliij  i  oAlj  iSjotlXl  oLiV 3^^ 3  *  1  J-t£^  (J-*  cJ^  g.L<i-lc.  ^L<Cla1  1 969  ^Lc. 
LiJdj  i4_Lj_SlLll  oljJLiJl  *^,3^  (J^  (^j-iUjLtJl  j-La_>Jl 

(j-a  (J^  5j— xfaIL_m  5j-.ja.SLJl  olj-otoJl  (J_jI::tjJ  4J.<jj:t_i  ^Ll5J1 

.  (j:J  jLLdl 

L^_ALj_d  JL>.jd  O I j-jjifc- J I  ^JJt  ^jiaju  jl  SJL^^dl  ^JJb  i^jja  (ji-a 
oLiV j-Jlj  1 1  JLxS^  i^jja  LLojSI^  0-«L^  lLUjlJj  4(j.ajJl  d  A 1" •?»■  a  c_,_t.ia 

oloaLljJl  ^jlj-a  0-»_Lo  Li£^  iOlj-otall  aJJt  qja  ijJLtJ-u^l  J-Loa  SjLreltil 

.  jL-ujVl  5L^ 

SjaJalu  cLrc-da  5_Li_>Jl  aJJt  L^Jl  oLiasjj  ^alolll  OjJl:>.| 

<L>al_tJl  gLii-t-U  udLj-i-uVl  ^1^^  (J-*  3-^^  ijy^  LlLtaJl  OjIjIj  4  Sj^rtlil  oLiV ^1 

3-^^  ^J-ii^feTa  (.IJLLa  «Lat_aaJl  oLLaloJl  0-«L^  tiJJ  jJj  4  O I jojfc- J I 


4  4-iJLt-ll  dajaJl  ijJ L<j_4_tj  1  (j^aJa  (j.ajJl  j-*  J^l  <— ^L4alt^l  40LjijtXl  ^JJt 

^jUl  ol  tU  I.I  ^>JLA  <  fi^i  oLLaioJl  ^>JLA  0-«l^J  -  i-dl  <i  i  dVl  L^3 
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1  jj-* 

1 960  ^Lc.  lSj^  '  t  ^  ,^."d 

ju>.i  (j-*  Lajllus  ^  ciJL<i_i_uVl  *  ^Lt-ojKl  (J-jIrtliJ Li 

fib  ^j_4_i_all  JL>J1  L>*  J*^  Cr^  ^ 

i  (J^  L>*  c-t-t-t-i-uj  lA^  tiJLj_i_uVl  ajjt  c:ii-iL£j  i 

5_jLo  jj-*  *— ^  Cr-^i  ^  ^  i  La^jI_lj  (J-^  Cr^  ^q-<i_ljjIl1  1 


^_j_L>Jl  1 JLA  (jj-^  C-f-Lj-uJl  Jju  l-.<i^  lA^J 

g) "  1  A  1  A-  ^  \  ^  lLLlli-u^I^I  ^Lt-a-o  Jl>.1  ^1 

.  L^lij>JL»_a  ^-lL>J1  1  jla  i>L^  5J_<j_>JLl 

^^Iju  ifib-ila^Jl  (^^iaLtl.1  JlLa  4^1^)-4JlI1  SjLjjuJIj  ^^^.Jtll.1  ^jiaLUl 
iCjj-LlJl  jjLt-a_a  (j-^  ^_i_uLflJl  LaJjlj  Lui_jSL!  1  CjjJILJI  IjLA  (J-* 

.  4_j^ ^  1  (3^ ^  l>^-3 


Jlj>.j  jl^  ^  ^  ^  *-_)jJl  (J-*  o'  filllLol 

Cj  Lj  1 L-^  i  (2h-*  1  ^  ^  4  3-^ '  3^  L>*  fiLt-i-gj  L^  Li-oa-  Li 

3^  3  JLUU  ^JLLiUJ  43^'LL3V1  (3^  LAj  jLiu  Vj  gl  J  it-N^tl  d  ^  Us  /  1 1  ^__pUJU 

.  ji^jjlI.  1  uls 3^^ '  J 3^  JJLjJ  1 
3V  LiUjj  4j_aVl  3j'  Ct^  fiL4ii_AjLll  3-*  Sj-^LlaJl  aJJt  ulijla! 

L^  3-<i-<-^Li-uJ  4fiLt^LLuaJ1  ^Ja-xfluVl  3^  3~^  LaLda  3^^^  dj  .t-s^tl  d  ^ l-s  / 1 1 

.  333^  ^  ^  5-0-4raj><J  1  Cj  1  JLl.lI.  1  1 JU 1 

t  ^  ^  1  lA-JlJ  1  fi'  L<_4J  I  (3^  lLU  JUtJ  Ll^  1  0  JL^  4 "  4^  ,  r .  A  i_A^^ 

cuLo-A^l  ^^lxJLn  3^  4?.m  3"*  LuaUd L)  4  .l-^l-s 

'4"'ljj.  .^.^tl  aJJt  3“*  CjLLd-1  *jJl-d-<-oV'  (_^jJl4J  3^  i*— JatiaJl  IjLA  3"*  *-blj-4luJLJ 

CjIj-iHuu  j'  cJjJl  (_^Jjljj  4'  mi'  <  n'l  aJJt>  ijy^J 

3^  ijy^  3^3^^  Cr^  ^-^^3  3^  4  ''»■  44^3'-'^'  bJL<j_i_oVl  aJJt  3"* 

^Li-ojk  1  1  J-A  4  4J_4_4iL_uJ  1  aJJt  ul)LdJL>.  3^  fiLdL>. 

.^.'jJlII  4j_4_al_4_u  4_iL3  *^'-^'^4"^' 

333^^  3^  JJ)6^  3^  ^^3*"^ ^  Cr^  bJL<j_i_oVl  3'  lLUj  3*-^:^$ 

1 JLA  3^  3^  3^  4jj3fi^ '  Ijr^J  ‘ dj  .l-s^t  1  Cj Li  1 '  i> JLA  ^ Li-aa- 1  ^ L_4J  1 
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LdLx-i  4.^j.taj  ^jlsLcd  ^jisLUl  CJjJbJl 


(j-*  ^^j-tJl  lj_A  (jj-Lc,  ^.Ltia^Li  SjUjLji  ^l_t^  f^ySjJU  ^1  c_t::t-i  LiJJjJj  iCjjJbJl 

.  jjyjLuijSL!  1  cjjJilJI 

cliLiV ^l_i  j.::t_Lll  ^Lj_i_u  1 JLA  4j:t_u3  0_tlu  Lx-«3j 

(j-a  Lja_ii  dt-i-n^ t  t LiL^i-aJ  1  LajIjL^  j-t-saHSj  i5jL:tILll 

.  1  ^.jLujj  L^  L.u^  Lj  ^  ^ J  i  ^ ^ 

i  1  :  (JlLo  ^  ^  filLj-SliJ  1  Cj  1  1  (J-*  ijr^  Ltiaj  i  lLU  !i  3 

JU>.  (jj-L^  Cjl^^LiJl  ^JJt  4_Lj_aj 

i *-_)j-_ xfliJJ  4_>Jl_<-i3  ^  j  ^  ^JLA  ^ 

^Lijj  1  (jj-I  J  j  i  jLtSLl  1  L_£iij  ^ -i  LSLl  1  j ,  L^ Llu  i^jja  jq-<u-uIlJ  1 

.^LjlII  jft_<j_i_uI<J  1  (J-*  ^L>.  l5A5^  4^J-11  . U» •  .>» 


1  jLij-ii  ljj_L^  <iLlS!l!1  3ii-«  cy^  c-»-<-<-fjj  tiJUj£^ 

.ijL^l  aJJt  j^pLjjLj  cl)l_tjL£Lll  ciJLa-i-u^O 

j-^LUJl  CjI J  4_u LuijSLJ  1  JJlaHj  '. <Lj_Ljj>. jJL^l  CjLi^jJ,! 

4^Llu:3J1  t "  <  1  ^  1 4.  t  1  i^_y2JLJ  t  t  ^  1 1  ^L-uJ1 

.4_dLc  eSLOju^  4JLuJ I J  SjjJlIlj  ^m  Cjjij  (■  »  I  I  tilj 

*>»«tl  CjLi£jJ^1  (_^iaJtJ  t  A  j.  t-N"w t 

(j-^j  ijjJLiJl  jl  j]  ijjJSLll  -(J^  o^*}  cr^ 

(J^  SjJULLa  uLiVLajCn-ol  L^  '  L^HliLoi 

t  La^^-£^ j  3-jlj_u  t 1  ^er-  \  !  jy^W 

L-^l-^  ^j-1  L-Lt-u^  J  J  *3^  CjIjLj-lLI 

(Polychlorinated  Biphenyls)  «jjK  11  Sjujui  3tJ-^^  ct^LJu))  CjL^j-«  3^J  *  jju 
. (Dioxine)  ((^j-a_i_u^^jJ1j))  (B.C.P.)  ^q-*-uIj  ^jijjtil 

(^^yjyjuii  1  Cj  LSI^  » Lr^  *  Cr^ 

.jji^l  5JlC  t  ^  3^  3  * J  t(^jL^I  i-LaLi^  ljua 

(j-*  ^l— j^Vl  c-JLcI  ijy-^  iSjLc,  4_j^  ciiLi^jJLl  ijjLA  35^ 

j^LSLl  1  Cj  1  j  J  J  1  JLc.  I  t  ^  ^^ulTlj  1 4^  LtTuTLa  Cj  Lt£3^  ^  jj-fi 

.(II  3^^-*^)  CjLSJjtc-i  a  1 . ^"t 1 1 

i(Arochlor)  *3^  g.L^i-ut  Sjlc,  c1(->»j  cjLj^^3^1  ^jla  3^ 
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(II)  JSL^ 


SJjJlC  CjLk^_^ 


jjJSLIl  4  u  ri\  i  (Chlorophen)  ((^>taj)jjJi^))  jl  i  (Phenochlor) 

/62  j  /32  Lo  iCjLrelllLl  ajjt  (J£^ 

4_c:l )  1929  cA<j_»Iu_ul 

1  ^ l—ij-^-SLl  1  ct^  4^LjlJ1  c-t-i-i-uj  4^Lj^^.^SL11  cjLzII^JLI^  cjV^.>JL1 

i(_p3lj-C,Vl  (J-*  J“:J-^  ijr^  LiUj  J_»_i  cJ-aaIu-o  1  ^  i4_jJL»Jl  5jlj.::til  L^J.<j_=*oj 

Cjlj^^-LaAil  5jL-ia_d  jl 4^2>^1  jJJl  4_cLLLiD  ^jJLa  jl C.«-a  jLjfcTn-u Lb 
d  A A  jl j.^  C-J-oaILl^I  lLUIx^^  >t  dLC.[j-us  4^^1.LaJl  4^Lu^ 

.  4-t^  t  1  Cj t  ^ t>s  >  1 1  ^ * J  4 1  Cj  1  JLuJ.  1  *  4^ LLx^  i^y^ 

4fu- J I  Ut^n-u  i,y~^3  43jL}JLifuJl  t  ‘\  '  '■  *  OJJt  t  r, , ^"i 

Vj  4CjL^1  SjUJLiiu  jljJkl  1  4  LaLx^  t 

.  (^_,f'A_L<_4lJ  1  cHJ  I^^-iIiaJ  a  LL  1  4  4J ^  ^ 

4_aLi-uJl  -ilj-11  4_ajL^  C>"'j  4^j_<j-:^1  oJJt  CjLi£j-a  alj-J-^1 

.4_aJLxItil  jJjJtJl  4.j^l_(juaJl  uLiLiLiJLLi  J4:>-33 
VJ  iJjLA  ^LuLi  jj-LCu  4"4jM 
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."..c-  L^_Lo  0-iL£^  LaJl:>.j  5jL:tItll  cliLiV^l  4jl 

i ^  ^  ^  ^  jLl  JLl.u  ^  1  ^  JU^  d(^ ^X^-t-uj  1  ^ (.3^  O ^  ^ ^ 

oL^bUlXl  t  ^  1"  4.  ^  \  1  t-s  1"  ^  A  L^  3jl%Il1.I  cjLjV ^1  t  ^  ^  jL>. jj  La  j  jlo^ 

.  jijLsKil  ^j  M  j  1^  i^A  j-^  JO  4  JLLsjVl 


(J-*  (J^  o'  5j.j:tim  CjLiV^I  4_L:tjuaJl  CjLLalj-uJl 

4-a-i-uJ>-  4  5_a_t_aj  ^^_jJ_a  250  iJ^ljju  ^LiJl  4^_^ySLjj-a VI  c-t-t-iTuJ  1 

.(38  ^^j-a)  ijjLoJl  IjLA  C.Jl1j  '  ^  ^  4  jIjJlI  aJJt  (j-*  La 

4>  JLA  *-_)jL:tjJl  CjLjI ijr^  '  (j-* 

4(_)-i3Li^  «L>.^_J  d— l-LA jJl  fiL?e_i_ujVl  (jy^^  ^a_4_u_>Jl  QjIbtJ  .i'j-L' 

.  ^  LLsj-i-uJ  Li  ^jLt-aVl  Lh'^'  ^JJt  j-^j2 

L^  LgjLLi-u  1  (J-*  L>»jlj  tlUJ^  V  aJJt  (J-*  CJjJbJl  ^1  .  11 

^  LaJ_L^  1  < ^ j  ^ -V-  1  L^j>.L1j1  ^LcjI  LiJJo£^  CjJL%_i  4J(SLIj  j^LJLI 

.jL^e-Jl  1  ^"1  Al^.  ifj  \  L^  4^eIIll.l 
4  .iljJ.'  ^XJt  4.^eILlI.l  4_j5!j^^V1  Cj 1  lLU5  ^JllLaj 

4|^jL^1  '  j  ^  1 1  CjLaIi«-4-}  ^  C.(_}1£^  iCj  .  J  J  ^  < 

fiL>.Lj_Jxa  Vl  4.j_>Jl  uliLtjLSLll  (J-*  4LiJl_a_4_uVl  (Jl3  c-<-i-i-uj  Lo-a 


.^>LjJ.l  aJJt  i^jja  «LIjLa 

j-t^\.lc.  t  ^  1" 4>.  A  44_aljLll  «^tl  CjLj^^^I  oJJt  ^ JJ ^ ^ 

jl  4  OiXJt  ^LLiJ  4_j_c.  l_LuaJ  1  jJjjJl  jj-*  glfu-Jl 

.  <-_3  jijJiiJ  1  (j-*  '— lS*  c:i<->tJ  L^  1  JL^du-u  1 


djl—L^j—ll  SjLdaJl  jLjVI  oJlj  Lo-S  ^ Ln -^tl  1  jlA  jj-* 

LiUjj  4  LLj  4_l£a_j_>JLl  ^iLuJl  O"'^  (j-*  J-iJ-4^'  l_£1_4_uV1 

.  1  JLa  I  ^^u_L>-i^  4  dl  Lj_l1  1  d  JU  hA-4-4i  J 1^^  1 

'  CjX^ ^  ^  Ajj-LsajJ  1  ds  Li^^^  1  t  dJ  LLA j 

.  jLdaJl  Laj31  jLlI^VI  J-i^Lj  ^1  (_)l3l^^-c,Vl  (_J£^  L^ Lq-d-i-o  1  ^yu±ljLi 

Poly)  «  JLjjjJL^  (J-j-uLs  ^a_4_ul_i  ^JJt  4JlLal  (j-*J 

•  (P.V.C.)  «^_^-4-4i  ^ijy^  *cr:>»  SjLc.  4j'r  (jil^dL?  i (vinyl  Chloride 
(((J-^Lill  ^a_4_4jLi  (-_£jju  ‘  '  ■■ '  c_;£j-a  5j-aJ-u  SjLLl  i>J_A  j-jduso 

,3-^-^  cJi  J  '  5^^L.t£^  diL-LoSLi  0 4(Vinyl  Chloride) 
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dll  j-ul11  ^  Qja  fiLc,Ltju3  ^JLjeTn-uJj  i^ljLll 

.  l-4^J 

CH2  =  CH.  CL 

...  CH-CH2-  CH-CH2-CH-CH2... 


CL  CL  CL 


«  ciri^  ^  ^  3^ 


^^[1.1^  L^L^jlL-uI  JlI^  jjljjj 

.^^))  5jLa  tiJJ  i^LuljLiJl  4.Ll«3  L^_«  1  jJtHj-u  1  JLi^  lLL! 

(^jjl  4-LLLtJa  4_i_<_aj  *LT^ 

.5j-<jJ_uJLl  SjLLl  ^ 

^LLsj-i-uJLj  c-t-Lt-tjjj  4_dL_u  5jLa 

4(j^l  '.  jJlLd  1-4^  4_«L^1  ^JjI j-t-fjJI  *  4JL1AJ  JlI^  •  i,y^  *  5jLa 

Cj L>. L>- j-1 1  ^  ^  <" 1 1  (( (J_j_b Li!  1  ))  ^ V  ! J L^«t  1  j  i  i CjjjJ  1  J i 

^3^  ^  L^^  Ljuu 

(jr^^  ijr^  '  Lja-il  tiJLLAj 


J 1 i^y-^3  ‘ ^  1  jJ  1  Cj  (J^  ‘ « 1^  Ly~^  “  Ly3 ^ 4-l4-<-u  !  ^  -■ 

Li  1 j_t£^  ^ lA^ J  i  *— 1  Lfo^  V 1  Cj  1  tJLj-i-*  ^^j_Luaj  ?.  Lu  i  (j 

.  ^ Ln  1 1  J 1  1  i^_y2JU  ^ j  Cj 

, ,.  Clj jj-ljL_ij)j__j  ^_^_jL_Lj  j)jj_L£^  ^_^_cL_ij))  j— a  ^  *L  i  tlj 

jljll  jL*i/!  jj-*  j-jIUj  i(TCDD)  fid  j-aj^  (Tetrachlorodibenzo-p-dioxin) 
L^l_xfu_a  ljU>.  a  t j  •  A  a  4lLui_<_o  i4_uj_L.o  ^L_u_i^l  '  ^ 

.*-_)Lua^Vl  CjINLjlI 


‘.(JiLo  u_)LJu£:V1  c1)1jlj_i_o  ?.l_tjl  c_4£^^l  1 JLA 

Tnrhlnrnphpnnyarptir)  j-.  ^>,.1 

5jL_11  (J-*  ‘(2  -  ■^  ,  5  -  T)  ((Cj  -  5  .4  ,2))  ^c— <-uLj  (_3j-jl^  (2  .4  , 5  -  Acid 
.(2  ,4  ,  5  -  Trichlorophenol)  « -  5  ,4  , 2))  ^<u-uLj 

(j-a  *-_)Lfa^Vl  CjI JLu_a  (_^Ii_j_>Jl  pJLitIu_ul  lA^j 


1 10 


i^LuuSJI  .I.9JUJI 


1  ^  f j  ifiLualJILj^l  * «il_(j|  ^Lilx^  CjLilJLll 

i (Agent  orange)  i~.  «  ->  jla  9  m  L_a  1  ^  «  a  '-^Ij-i! 


,(( ^Ij  Cli_L:t_il»j((tJlul 


CL 

CL 


CL 

OH 


CH2-COOH 


-  5,4,2 


(JJ-jILj/I  “  5 , 4 , 2  (_ 


[2 , 4 , 5  -  T] 


o 

o 


CL 

CL 


[TCDD] 


^  (J-*  i>J-A  ^q_a!  ((^Ijjl  Cli_L?e_il))  0-iL£j 

-4,2  "  5,4.2))  liLcLu-u I  ■  5,4.2 

^jUj-uI  4JLla  (2, 4  -  D)  ((  j  -  4,2))  lILllh-u I  ^<-fj5j-LLa 

.  I 

uIjIjjLLiJLj  5^m  ajjt  (1975-1961)  5jIL4Jl  ^_^ySLjj-aVl  (_pu_:^l 

1  1  t-N  . ..  1 jj  I  Ltis  24  I  80  j  t  dJtJjj  I ^ Lcl^  *— ) j4:>-  (jr^ 

.  jLxSLa  680000  4ijLA  cjL>.L_u_a  cjLjIJlJI 


CL 

o 


JJl-LU-lmI  ^  ^  ^ 


jJL£  L^-*-a  ^j^52u  (J-*  ^  L)^  CjIjLuJLI  ^JJt  ^^j_LuaJ  fiLaJj-LaJ  LS-ilsj 

1 J  \j-t^  i  C-t-l-<-U  1  1  JLA  1  J  JLSJ  1  1  JLAj  4  «  ^  1  jJ  1  ))  C-4£j-« 

.^LlI^  4^j_tU  4_iJLi 
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^->t1 


fiLc,j..:>JL3  i(_tLju3j  (Jl5^  1jL>.  ,^/U_u£j_i  1  jJ  1  fiLui_<_o 


^jj_jJLo  Qja  Uj^  [^jL_uJ  ^  1 J  0 ,8  ^ 

5^j-i  (JIlSj  c_;^j-L  1  1  jjt>  ^  i  Li£^  i  LiJ  Li  Luj  i  (JilSj  ^  i  ^  1  1  (j-* 

^  t  ^  LufcLu-a  ^LLl  03^  La JLc^ 

,^U1  jj-*  U>:J^  ‘— ^*  (J^  er^ 
j-La^l  ^  4JljLaJ.l  ^ I  jJ I  ^iTuu  *-_jLj_i_u^1 

(J£^  (J-*  LaLx-1  (_)-iaIitILl  1  tiJJjJj  i  1  LajUIoI  (j-*J  glfu-Ll!  ^^1X1 


^ Ln  t J  jljJkl  t  4-t^LLL«aJl  oLtlaJLll  L^-La  La 

t  .^tl  L^_La  t^ij^i^uTiJ  lA^  La  i^-L^c-i  La£^  <1  Vl  c1i1jlj-l^  j\ 

yc.  ^JLi  t  U  ,^X  tl  c_t::t^  i4_um  (^jL>JLl  4_j^LLu:aJl  CjLaJ_=*JLl  s-LaJl  (J-^ 
S^IjJ  j]  ij-^laHJl  J1  a«"  ( -i^LJ  Sjutil  uIiLjeIIILI  ijy^  i> JLA  j31 

•  y  1 ^  1  ^  ^  ^  >^<^-  ^  1 

‘  1977  ^Lc,  ,^/u_u£jj1  jU  ^L_aJl  j^Vl  t  u 
Cr^i  t4-> J-L»JI  CjLjL^ILIVI  t  CjjJiJI  CjVI^  ^J^* ^ 

.SLsjJl  CjJL:t_i  lA^j  i4lu_o>.  ^IjjLi  fiL:t_<_ajVl  <  ^Lual 

4_j.^e_LiaJl  CjLil^j-^-iJaVl  «Li_<_uj  ^1  (^Aj-aLcLj^l  .J-^^  ^  *13 

ji  tSj-J J-tTuJl  5_jJ_L>Jl  Cj L>.j-.aJlJ  1  .(J-ILa  l^_a  <  L^-La  jjj_iL»_i 

julj  y^Jt ^-tTu.!. I  ^1  aUi Vl  jJj-a  ji  i^LLsj-i-uJl  ^LtisVl 

.A^LlLj^I  *-_)j.j>J1  aLui  y^L.u^ ^  1  jJ  1  t  c-t-i-i-uJ  1 

^Lu^  g,La-lcj  3jL:&im  CjLiVjJI  g.La-1^  ^^^nTu-a  4x. j_a^7E-a  Cl(_aL^  lA^J 
yja  4_>»jLl11  jIjVI  cflcJt-u  (39  ^^j-a)  i4_jXL»Jl  CjLL^I  (JjLjLLJLi 

fiLlLa-tlu-ol  (J-*  LaLc,  '"‘^  t-AJU  ‘-ilJjj  * 1  jJJ  j\  CjjilLll 

(J^  22 , 4  j  *  Jlj>. ^_i  fiLjl  4_c, j_a-:>Lll  aJJt  c1)Jl:>.jj 

SjLLl  1  ^juajju  jj-t-i-o  yja  ^Li-gja- 1  fiLu_AjJl  cLrfc-i-ajVl  yja 

Cj  La  I jl:^^^£Lu  103  J-^5e_i  IjLA  iLaLc  jLLa 

^.LaJ  5^m  aJJt  y-A  <Lt_i_aJ  iJJLlA  CjjjrtjJl  ^  lA^J 

1 j-LtfSjJLU  i^Lu^  1 j-ajL>.  jj-itj-Il  '  <L?e_i_ujl 

12  -10  i^\  ^j_a  ^j_a  *3^  ~  ^ J I  (*) 
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•  (40  (Oj  i  Lj_a  t  •  *  O*'  '  ^ 

j1))  ‘  ^  ijy^  1  jJ  1  4-i-t-aj  ^1  fiLo^jJl  (_^L:tlll 

C.Aju3JJ  ‘U5t4^^  ^  CHuL^  ^LtH^  C:r^ 

j-^j-j  i(4l  ^  ^js:^  47  ul)VL>Jl  (_>^a-itJ  ^ 

.  1  1  lA^-l  ^  JLl  JLJoJ  1  4_L4-t_uiJ  4_l_t-u_cJ  Ll  ^ 

cjL^-^I  ^^jL>.j  ^Jrt-4-^  cjLj_£j_I.1  ^jjt  ^^-ti/LlIl  cjjJiJI 

.  4JLl.J  1  ^  cJ^  ^ ^  ^  ^  ^  1-Sj  1  3^^n-fj-»J  1 

CjLiV^Li  (^j^i-u-La  ijT^^  CJjiliJl  5JL>.  LiUii  fidlLol  (j-*J 

i>J_A  (Jij-LaJl  CloQ JL^eTli-u  1  cli^jjJl  Jj>.l  ^1  iJ-A_p  jj  iSj^rtlil 

.  ^  I  jJ  I  i^jja  jiiil  ^  5_iV ^1 

JlLo  1  (_Jj  i C-tjjJ  1  1  JJt  1-4^  ^  JLitIu_u  1  1  fiLSisili  1  Cj 1  ^  ^ j 

5jj.j>.^_Ll  4_ljIJi,1  j^jL>JLl  j-xHujIj  i5jjL:t_a  tJ-<^tru-J 

.  ^  ^  *  1 1 

CjjJLLII  4JlILi  fiLjJt-LiaJl  CjLLaJL_uJl 

^ . ,. tl .  I'.iC  4JJL4X I  uIj^L^iJ  1  ^  1^  1  1  ^ 

.^1j-<jjl11  ^‘-^4-*-'  1  j  i^jUJl  jj-* 

^  «lJjLJL1  CjL^jJLIj  4  j  Mijj 

CjLiILII  1  .  3jLjLcuJ1  ^-ut-t-ilaJl  C.«^o  ^  ,  ..\  ^J^«_(j  V  i  L^jLu 

iCjLj£j-Ll  Lj-4jSLJ  1  cjLuJI *-_)jLrtlLll 

j  '"■•  ^  (J^  cj"^^  ^  (J’A_<_u£jJ  1  jJ  1  C-4^jJ.  ((cJlA-aJJ!  ^1  *-_JjL^elJl  ^>JLA 

(j-a  ^lj-J>.  JU>.J  llil  4_jl  IjLA  iS^LluLLl  Cli->iJ  Cj1j_u_u 

ii_La_S_3  i  U  ,^  \  ifiLui^l  0JJt  t  ^  ^  Ct^  (^/U-u£^1jJ1 

j^i  ifiLL^jlLLl  4_uiSLI1  t  ^  ^  iCjl j-Li-u  j-  Lil£Lil^ 

4_lV^  (JtJ-i  l-4-«3  4 1  JL£!_Aj  4  4_jJLiJ1  j—JIljlJI  ulil j_u_uJl  4i_La.S^ 

.uijLt£jJLl  (JilL  ^^.-uSLlI  cjLi^I  <j  •t-sl a 


(j-a  4_t-!3  ^  ^  JLitlu-u  Li  jj-LCu  jjylLl  1  Cj 1  V 1 


IS 
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^LlII  CjjJbJl  Lt^ ^  CJ^JbJl  ^1 jjI  '  Cr^  ?.Ltia.SJJ  4_a^  jJl 

[^^_IL>»J  cl)  1  1  c1)1jLj_l-oj  *-_)  Liii_C,  ^  1  c1)1Jlj_i-o  '  ^Ijiitlu-ol  Qja 

.j-taSLIl  t  Cr^ 

t  4^L^J1  Cjjjt-Jl  cl^eluj 

^_^JJLIiJ  ci)Li£j-ll  ajjt  (JJ->»-)  tji  '  ■■"  (jP-Il  ci)l_tjL£L!l  jj-*  jL:t_)J 

L^ ici)Li^jJ,l  0jjt  ^1  , ,."  I  ^1^1  i-Ls Li-lLi-u  1  j\  i L^ 

.SjLia 

<lJ_jLc,  (j-*  (J-*  ^  ^  J  ^  c1)L_LjL£^  Cr^i 

tjl  g>"  U  .  ,.lj  ^  U"  , ,."  cl)l_4£)jVl  jj-*  Laliaj  LillTL^Ii  i (Pseudomonas) 

(_3_u_u£jj  JL^  CjLc, j_<jj?E_a  iS-^^3  Cj  Lii-<a-«-i  ^ j-5j 

*  ^ ^  ^  '^3  ^33  ^  .i  ^  ^ '  (Ih*  ^  JlC,  (_J_jILqIL)  *-_) ^Lcu^l  1 JL^  ^ 3^3  CjLi^^^I 

jl j-a  <>.«tl  jl^l  (Jjjjrtib  ^ cl)l_tjL£Lll  (J-*  lSJ^  '  ciJLLAj 

JLu_u^l  ijjLfolll  ‘-(Jil-o 

iSjLjrtim  cl)l_)V^l_)  fiL»_aL:t_)  ,^^^1:>.Ll11 

P.  Slutzeri)  ^j-u-o-  jj-*  4_fl^jJl  ci)l_tjL£L!l  jj-*  U'^3^  ^  1  jLitTn-o  L)  <Ui  *(42 
p  miLj  L_aj-_»_j  (j;j  Ml  j  I  a  J_;JL>o  jj-^Lfl.)  *(and  P.  Aeruginosa 

♦  glfu-cU  IjbjLiiu  ljjJ_a  jLu-a  t(Parathion)  (^^^^IjL)) 

^^j-a)  iS  JL:tim  cl)L)V ^L)  '  fiL»_aL:t_)  ^^It:>.L)  t-s"  -  ..1  LiJJ 

(J_Lj>o  cif-c, LLalu-u  1  Ljj-uSLJl  (j-*  ^  '  (J-*  1980  *(43 

c?  ‘  "^3  333^  ^  J  J  ~  ^3  ^  3  *-jL*ia^Vl  jLL.La 

.^Lil  3JlC.  ]VLaL£^  ^'Ld.^o  [l£J_lLu-*j1 

*((Cj  -5j  4  j  2))  c^j-I.  *ijJL>.  La  JUJL?elJl  Lr^  ^3 
^  *tl  cl)Ljjj.^^l  clLLu  AljLaJ.1  dl)j^e_Jl 

-jjUj_l£^  i^Lu  -5j  3  c-t^j-a  JiLa  *((Cj  -5j  4  j  2))  1.^  j  t  a  n  A  t  miI 

(Ja_*_*i^j)j Jl_^  1  cl) Lc j_a^5e_a  *5Jlj_u^V1  ^Jj^fcTiJ  LiJLjjJj 

^^Lj  jLc  j-«Vl  J_*_u£^LIuj  *  L^_La  ■  U  , ,.  d  CjL^j-a  ^1 

* jij jL^  1  jL^  j\  jji£L!l  jL^  j^Lualuj  *aLllj  jLu_*i£^i 

.4_dLlll  gLiJc-LiJa jll  1  c1)VjL»_L1  La£^ 

aLcsa_5Jl  (^^Ij-LaJl  aJJt  (Jlca  ^l_>ij  ciJLcAj 


1^ 
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COOH  COOH 


-CHj 


OH 


OH 

CL 


3  I 


COOH 


COOH 
CL 


CO2  +  CL 


^  .  1  Ls ~  t  0^  oij  cjL»£j-4^  cjjJiJI 

(JlLo  ^jjL-uaJl  ifiLfl^jJl  <Lj_>Jl  CjLtjLSLll  (j-*  (JLiaIL-uI 

5_jj^uSLl11  (JlLo  fiLolUJl  5j-La_u_uJl  *J1) LjIajlJ  1  ^JJt 

.  Lj^LLl^  L^ L^»rn-u I  jlI^  d  1 1 


:Mb^l  ^  giiUI  4^L«mAI 

j^jJ!  j—L^aL^Jl  Ljj-_ua_C,  (_5-Lc,  j^iTuu  <Lj^ljJ  CjljL>.i  iJJLlA 

^  U."  , ,."  LiUj  1 4^ Lla-iSLI  1  ^  1  /  tl  O-aJ-dJ 

4_u Lui_j£L!  1  (j^  ^_<i:>.l-tJl  jt  Vl  ^1  d  a ,  1  H  Ljj>. jJ j_tSJL!  1  aJJt 


j-jl_b  4  i(Feyzin)  cj^L>.  ^q_(_uIj  (-_£jju  cjjI_>J1 

.  L_uJj-ij  O^ri^  fiLLiJLo  jl ^JjjTu-U  j-jj-Slj  (J_<j_»_a  I  966 
pj-jji  j  I  tl  jL-^  I^jjj.se2  J-^JlII  IjLA  5jL*J1 

Lhi3^^  lLUj^j  4C-«Jt^L«  2000  <Gju_u 

(J.ij_uVl  s:j..:>Jl  ^.m  ^ljj>.j  iC_iJk£La  I  ADjt-LM  j^T 


ijr-^  >^>-^><-11  (_)iaju  ^_<i_=*o  4_jJ_<jjlJ1  ^-Lui  jL-i-Il  fiL:t_uJj 

CjVL^Tl^I  ‘  i  Adi  2  4j ♦  « ^ 1 1  ^jJ^jLi  »^LLa  jjdfc^  Ld-d  o^ilI 


I^UlJI 
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(J^l  jLi-ll  Ij-liiJJ  Qja  jLc  CJJ-CUJ  CjjI_>J1  ijy^J 

Lj^SLo  J-tTuTul  Jl^  i4_L3jj?eJLo  <jJLla  jj-* 

.  ^  1  ^  ^ 

(JjLLilul  ^It  jjl_>Jtl  Cj1jLu_uJ1  jL-iJl  ClAj^j  LoJ_t£:j 

170  fiUV  IjJajj  ,4^j£L!1  CjLjIj.:^!  Cjj.j?e_^1j  tjLi-Il 

i  ^  '"■  ^  4_»_lj_o  jL:t_ijVl  1 JLA  J_^  iO^^l  LiJJj 


84  ^^s-i 

fjja  5j^  Cjj.j?e_^1  jLstAjVl 

cjjl>.1  iuiiL^j  cjjjl>.  jLstAjVl  \jjt  jJj  0^^  CjUlj^i^ 

(j-*  jL:tAjVl  (j-^  (jj-il/LtJl  j-^jGJ1  ^.^LtlaVLi  1  JLiJLifo 

35  L^ Lhi>^  (J-*  t  CjljL:t_ijVl  i>J_A 

.  (44  i  I  6  t  Ij-ILo 


ijyJitj  i (Flixborough)  cjjL>.  j<u-uIj  (-Sjjl^  cjjL>J1  La! 

i^jL_tJ  4_bjLa  ^JLa-tTo  IjJLojl^  260  j  *  Jljlj  ^  ^  ^  Sj^uLua  <Lbj_a 
<Lc,  1— L<^  4_L<j-*Iu-aX  1  ^  t-Nj  -  ■■ ^  1  J 1  1  (_>^a-*-J  j-u-saatlb  ^ j-jJLua 

.  ^jJjLlII 

^  t-N  -  ^  (jL_uSL^l  c_t£j-a  5jU_u£^^  fiLuaL^  5jL>.j  ^-LuaJLl  1 JL^  JL>. 

t  •  ■  ■■  ^Llj  i^-JLlILa  (J^L^  4lu_u  (j-*  5jL>.jJ1  iJjLA 

.  I  55  J  Ju^j  /<  U  ♦  «>>  tl  c.«^o  jJ_aJUj  t  LiA^a  45  ^aLaTiae-a 

iJjLA  JLa-i  (J-*  *^JJL>.  (j^^ljJLl  JL>.i  Jaa-V  1974  (j-ujLo  27  ijy^J 

i  ^-j-uLtallJ  1  ■  -V-  ^j-a  j  ^  ^  c^<at-i-u  i  5  j  ^  ‘  V 1 

1  ^^Lual  ^aH-i  i5j-*Iul-i-a  6  4  ja-ilj  (_J_j_ua^^ 

.  ^^f.LaLa<J 

LiJJj  jCLi-u  1  *— ij— i-oa  CjJU>.  fiL_i_aAj  ^L»J1  jj-*  j-iLa  29 

-  ‘  .  l-N*  tl  ^^^_uaV  (J_a-»J1  (J^  f—sLajj 

iCjlj_a  5j_c.  c^j,  I  ri"  tl  (JjJLxHilJl  CjLjla-C.  ulijj^ 

Lila  50  L^-La  jj \j  i Cjj.aE_aj Ls  a^j-L  1  'L^*  1  Cj^Lt-a ^  1  *  (J-aatjj 
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.(44  i. Li-uJ  1  ^  ^ '  ^Lt-uSL^I  j^J_il_<_u 

<G^ju:3  ^-<j-*-u  (JjLa  jL?e_ijl  <L>»jl_tJl  5j.it_iVl  C. AaThTu  1 

5j-^j>.Vl  ^-Ju<is>^  j-^jG  jL:tGjVl  IjLA  i^-LuaJ,!  jj-*  ljG-aj-L£^  50  Jjlj 
JjLx^  jL?tGjVl  0-il£^  LAj-La.3  t 


.  (TNT) 


I 


LlLs 


C>L>-^  u-^  5"*^ 


LJl  jL^Vl 


‘CJ>^  b>3  36  . 


^ ^  ciiLo  72  (jl^ 

.^JjuaTl  (J-*  C-t-n^  t  Li£^ 


5_<j_<-i3Lc,  ^JLl^J  (Bhopal)  (((JLi^-j))  cj^L>.  jq_i_uLi  cfiJlliJl  cjjL>J1 
L^  Qja  IjJLojl^  580  JlJLJ  ^  i  J-L^l  uLa_(_uj 

^^j_Lt-aIb  ^ jGj  4_j£!jj-a  V 1  (Union  Carbide)  «  jli  Lij  L£^  (j ^  ^  Li  ^_tjua_a 

.(Carbaryl)  wJ^bjl^))  ^Q_i_ul  0->»J 
Methyl)  (((J_bLll  oLjl_j_<_oj_i_u_il))  S^bo  j— l-lJLI  1j_a  ^-j-LuaG 
fiLujbtj  ^cltJ  LiJJ  jJj  i^jbJl  5jlj->Jl  CjL>.jJ  jjj.3  ^b_u  jL^  (jr^3  i(Isocyanate 

(j-*  2 , 4  .  b  •  Cli_>»J j  i j_U,  1  j-ijuaJ  1  «t:>- j ^  JulC.  fiLt-a 

•<j^-=^XA^  ' 


jbiJl  4_>Jb»_a  (J_  <ajtrn-uj  5  JL>.j  aJJt  jl 

(Scrubbers)  J  j  mi  r  o-*  lS*  di)jjL>.  j_t^ 

j«_IL)  G-Il  jbiJl  b<j_£^  i5_ijL£LJl  bj  tl  ^Jj.bfc-^  jbJl 

^IjjVl  0jJt  fiLuaLualLol 

(J_<j_jLJ  a  \  1  j  ^  1 1  Cj Lc, j_<jj:?E_a  ^_^JL>.1  Clul^^  1984  j-j_<j_<_ujJ  2  )jy^J 

bj-i_uj  ijJLLA  (jl  t".  ^  .^."tCl  jjl  jju  (jjjjtHJl  Ij  1 1  1  (j^  aJjusj 

(jjjGtjJl  ‘  b  •  <>.tl  jjl  tiic. ^_<i_:^l  j>JLA  t".  b"wV  ijLiJl  jyi 

a_LuajJl  ^JLS  Vl  p  ^  al  at  (jSb  ^  »®  Cr-^l  iS^^-3-3  ‘^bijjVb  lj_i 

.ubjuGaJl  IjLA  t  (^J_u_ujl11  (jj-Ij  a_L^jJl,l 

(J_<ij:tjj  i  L^ILib_u3  cbLj-Atj  alb«ia  0-il£^  (J_u_aiJl  5jL>.j  j)V  Ij-bjj 

jbiJl  IjLA  ^^jJl  JlG^  LiUjJj  iJaJuGaJl  IjLA  (J_4JlLI  .^tl  Jljj>.jJ1  (j_u_uJtJl 
IjJLo 1  C.JlLi  ^  1  (j-*  5j-t^  4j>. Li-u.a  ^b^  j  ^  1 1  ^^1  ^ b_uJ  1 
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djLjjLL.u  cHj  Li  L^-l1  Li  800000  ^iSLi-u  ^^.ju-u  ^L^tJI 

^J^  «  1  Tl  i^Lj  J-Aj  u^*.'  * 5j.::?e_l>J  1  jjy^J  er^ 

1 JLA  c-U^J  4^JlJJl^J1  4SL<-fjJI  5_La^e_d 

^Lu-ujjllA))  cjj^j  i(_^Lit_iluVl  (j-*  (J-*  SLsj  cjjI_>J1 

(J-al cl)  1  Jl_j_<_uJ  1  (J-*  /25  ^1  I  985  tl  «j.^l3 

JL^l^l  (j-*  /30  i  Lil j_ai  jJj  i jLiJl  IjL^ 

.(45  (J-*  lJ^ 

fiL>.^  4^Lui_jSL11  cl) Lc, Lu-^iil  4_i_i_u_tJ L)  1!Lli-u  LaLc,  1984 
L^_l^  (j-*  (J-*  (jr^  «UjL<j_L1  CjjI  (_)iaju  4_i^  *ijJL>.  JL^  i^Lc, 

(J^Ij-JLj  (Cubatoa) «  c-^Lj|  cLai^  jL:?E_ijl 

500 

^  j  ■  t-N  tl  jLJlII  (J-*  lJiJI  LiLu_u£Lll  ijy^  j.j?E_ijl  LiJJj^ 

S-jLcislj  452  j-^5e_)  SLbj  ^1  l-4-<3  4^1j-^l  dJjujllj  iJL-all 

. (J^ Vl  ."■  5jLo  cj jI_>J1  1  jla  jL^  Li£^  i^lj.^^  4248 ^c:t_) 

^LlJI  jUajl  ((^JL)^))  ^^L>.  4.j^l_u-aJl  Cjj1j_>J1  ' " ^ t 

cl)  La j-SLj>J  I j  c1)L1_;_^1  clOL^Jj  '  1  ^  ^  (ijjL^Jl  (ijjJiLll  5jj.La^ 

5_<j_SL:t_aj  4_LoI  fiL<i_I^l  (j-^j_tlaIL)  ^-aUj-J  ^^^3  ^33J  ' ^  *  ^1-<ClaV1 

<L<jj  1  j  ^  L^j  j  i  L^_tjj.itj j  1^1^'  t  «Lu  Lum^L!  1  j  1  jJl  1  t  jj-LCij 

a_La-L^JLl  £Ll_t_iJl  1  U>  1 A ^ j  i  3Lt^  C7^  1  U>1  1  ^^1^ 

.oL^Ll^I 


*  S-CisL^  *ijj.^e_)  1  ^  ^  i^L^JLl  lj_A  *ijj^t_)  cl<-aJL£ 

L^  (Hazard  and  Operability  Study)  ^<i_*-ul  c1cj>*j  jLLaa^^l  £>jjt 

ci)lj-4-)J-*  LiLljJ  ci)jLa^  i(46  i(HAZOP)  (_3jl>.^L) 

1987  ^JD  ct^  J-S-c,  [^j-ll  ci)L^l_j_<i_jSLll  cj^1^_>J  ^_^L»J1  j-4-)J-11  (J^-* 

.  (World  Conference  on  Chemical  Accidents) 
JL5_3  (jSLiliJ  L^^ljji  JJjlUj  4_j^l_LuaJl  cl)LflJAJLl  o'  cLaj>.^LLl 

cl)l  Jl_uLu_uJ1  cl)L^JL^Jll  ^JlLa  ^1 O^  Ljjil/lj  OjjJbJl  03^ 

V 1 J  cl)LujLl,l  *  0-*  j'  c1)LjJ.<jX,  5_L<i-Cn-u-l  1 
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^  lLUjlIj  i 4-^ Lla-iSLI  1  -ilj-11  (J-* 

5jlj>.  4_c,l_tju3  (J£^  LiUIi  ^1  J  iciiLiLiJLl  iJjL^  cjjJLlll 

(J-*  lLL!  j  ^Cu  i  L^Lfliit_4-i  c— tjl j-iTaJLi 

.j^VLj  4-ujlX1  4_ij:c-t^1  cliLLaJLojJI 


J_>iJ  tJjJ-Jl  (_)iaJU  Cj1j_u_uJ1  Lli:>.jJ 

^JJJJ1  aJJt  1  /  .^tl  CjLiLijJl  *  Qja  5j-j^ 

iJjLA  cJ-j-ujlj  i5_u3L>^  5j-ji£i_>Jlj  4_aL_uJl  CjLiLilll  j>JLA 

t  ^  SjLjjlj  CjLiLiJLl  aJJt  (jj-Sij  (jr^  ‘  AjI-n"!  ^ .  ..tl 

LSLjj— ol  (J^l ^-J-U  ^L o|  J I  ij-_4.j>.Vl  j-j?e_jJl  j]  ifiLLOJj-sVl  (J^l ^i-aJl  ^Lol 

.  «Luj_L^1 


jJjjJl  J_S_3  LiJJjJj  iSj—a  (J-*  \jJt 

^j^-<_uJl  ^>JLA  (Jli-«  5h.Uu.Ltfu  j  ^  t4_L5jj-bVl 


/<j  ■  .1  aVI  L^j^Lla  4^Lt_uJ1  tj  itr  1  /  .^tl  cjIAL^JLI  ^jjt  (JiLa  «;L5ji  (j-a  L^iil. 

.4_jjL:t_Lll  L^I:>. l^_t_u  ^ Lo  1  j  1 

tCjLi Lilli  i^jja  ^--*>l-^"lt  «LjJLc  5^L1£^  Cjlli  (j^  » L^UJ I 

cliljJAll  ^_^l_ij-^£Lll  (JjJjrtlJl  (Jij-Iaj  Lol  LiJJIi  IjI  5 1 1 

j_l^  CjLiLilll  aJJt  jl  ifiUliiJlj  t(^3.^jJl  *.(Jfi-a  L^luO 

l)^j^l  JLu_u£^1  ^jj-ilfj  (jj-Jj  L^L^  L^luO  4_jJLc,  5j1jj>.  4:>.jJ 

(_^iaJtJ  ‘ ^  ^  4_u3 Li-  ^  1  -fl  ^  1  -  ■■  fiU  1  JLSIjlJ,  1  (j-* J  LL 1  j 

.  L^ljLij  3>^  ^-^:i-^l  ^Lt-aJLLj  Ijlj-sVl  t>J_A 


12 


^  1 1  1  JL_A  l^^-_jiL£^  ^ Lj_u_i^  1  1 

j-pjuj  i(j-i-iL^l  (J^  (jj-^  4^Lui_j£L!1  -ilj-11  ^  1  JLitTn-o  1 
cllL^Vl  3.:?t^L£Lo  jUrtTn-oX  1  4jj-Jaj>Jl  cl)ljLj_tXl 

^ LSiLi-0 1  1 1^ Lcu-U  1  Lj2i^_t£^  1^  j  1^^  1  ^ ju^ ^  I 

'  '  ..."/'  L^_j_Ld  1 4-jj_ui_>tJ  1  uii  1  Jl-l-lJL  I 

jJL^l  CjLt£^^l  <lc 

i>J_A  J-A  (DDT)  Cj  .  ^  ^ 

.^Vl  1  j  LiTuTli  1  s '""  ^  ^  ^ 

j)jj_L£^  ^_^l_Lj»  ^c-i-oLi  L^Lui^  cj  .  j  .  j 
p-Dichloro  diphenyl)  «cj^l  jijj^  Jj-L^  (^LJu 
^j-_>Jl  <lJ1  <a  ♦  "( t  .il  Ijuj  i (trichloro-ethan 

L<j_£^  ,  a  jtl  •  jUjLtflj  j^j^tTco-  JU-L^  4^L^1  4^Ljl11 

Qja  (jj-5  CjLsVI  5.::tbL£Lo  lLU  j  Jju  (J_<ijlIu_u  1 

.^>U1 

t  ^  j  h  •  ^  ''  t  ^  .^"t"  cj1jlj_l^  ijJL-Lj^j 

Lo L>.  1 »  i((^l JLtUl))  L^UllLoi  (j-*J  iSjLlJLifaJl 

6-Hexachloro-)  «^1  mi^  dvjJiSLu-u 

cjIjl^I  jj-*  i (cyclohexane 

Cj  .  J  J  4— L4-<-u  20-5  j.^e_b  4lLj_^_i_u  jJL^j 

^^JLJI  (J— ^  jJ_^_ilILl.u  1^  i Cj I  J-tJg> 

.4_j^ljjJl  CjLsVI  4j:t^L£U 
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CL - C - CL 


I 

CL 


CL 


DDT  Cj.  j 

ujliul  ct^Lj  ct^Lj 


Lindane 

»^jl  ,  jLL^-LaL>.)) 


(j-a  fiLfllufaXlj  ij^iSLll  (jyic,  4jjIL>JL1  4jj_JajLll  CjLa£^^l  <  Luajl  tiJLLAj 
4  (Chlordane)  0  ^  ^  '^*  ^  ^  vJ JJ  \  L 1  \  1 1  JlLd 

.4_j^ljjJl  CjLsVI  5_a J^tlu-uJ,!  4jj^1  CjIjLuJLI  Qja  jlj-Ll  aJJt 


jJ-l  I  J  J ITi-lA 

Dieldrine  Heptachlore 


Vj  C)L-i-u-i^l  L^_3j-ju  ^  4IuJl:>.  Sj-ALIs  4jj,tru->Jl  ul)  1  Jlj_lL Li  Cj^JUJIj 

cZj  1  JLu_11  ^  JU^  ^1  Jljt-Li-ul  1  ^  ^  0~^  l_^_l^_cJ1 

Cj  1  J-a-ul,  1  1 JU^  ^  ^  y  *  Lo  LlIIJl^  .fiLj^ljjJl  dii^Jj 

.  jJ-^JlIu-al,  1  JLj_lI,1  ^Lj-4^^  '/'  I  5  ^5^-1  l^\  4«Lj^lj^^l  Vl 

5Jl^  ^  A  jju  VJ  4_lLuJ.1  Cj I  JLlJI. I  4>J-A  JiLa  j3l 

(_)iaju  jLLa-oVl  j-Li-u  j-  (J-*  Cr^i  J 

LI  c- «-<-<■  fjjj  ifiLuLLl  (^jL^JLl  i^\  cjI  jLui.1  4>jla 

.  ^L_ujV1j  ^1 jj  «>\tt  4  L  , j cjLtjl£^ 

OiXJt  (J-*  CjLjLiJJI  lA^  Li!Lljl£^ 
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LiJ_lj  Jljlj  Cj1jLj_i_L1  i>J_A  -  1  L^jJL:t3j  CjIjLuJLI 

t.  <  u  iMj  i  ^  A  ^  ^  t^" j  iCjljL^l  CjUI 

.  ^LJVl  ^  JLA  ^  ^  ^ 

cjl^jjLLaJl  gi  t-s .  ..Ij  t  ^ j ^ 1 1  cjI  Jl-uJ.1  ^>jla  cjVL^JI  *  l^-3 

Luaji  L^-tSL!j  iLLa.5^  4_Sjj-LaJl  aJJt  i (J-* 

/50  LjLoN.|  (Jj-saj  Jl^  i Cj I  JLui.  I  Cy^i 

.  (J_<JjCu_u  II  J^\ 

jjy  li  1^1  3  cJ^  ct^  j-tTuTiJjj 

tjL^e-Jlj  jL^Vl  L^jla  c-uAJUj  4^ Cy^i  J  ct^  ^  S  '  ^ 

(^jJl  ^jLb  LiJJjl£^  , jL:t_Jl  L^-*-*  4J_<j_>*jj  jLLa^aVl  4-Li-uju 

.(12  J^-2L)  tjl^e_Jl  4_;^Jjj  4jLLa_d^l  ^Lj-«  4JL_uju  4JLa^tt_j 


.  J  JlLa  CjI  JLl.J.1  't  jIjI  ^^^3  c-^l  mm^I  JjCL-uJj 

LiJJj  jJLILoj  i cl)  1  Jl_j_lJL  1  iJj-A  IjLil  '  ^  j  (J_4_»_ILi_uj  ^ 

.  «Lu i  4_j_tia^  1  5j  LSJJ  ^  1 1  jLlL»J  1  cl)  .  J  J  J  3^3  Lclu£^  1 

C-«JLc  V  4_lj_u_LILj  4_«Lj_u  jl I  cl)l  jL-ui.1  ^>JLA  3-^^  ^cuuj 

(j-a  lLLi-cuJI  JLt^  4_ii  tiU  j  jJllLaj  i4_j_>Jl  cl)l_tjL£LJl 
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fiLLo  ?.m  5_t.u.<ajv  V  cl)  ,cl)  ,  ^  5jLo 

i^ljij^SLll  Qja  (Jj j-i£^  ^  1  jl^eTli-u  1  JlIc,  /93  4_Lj_u_tJl  ajjt  i/48 

,  (2):^  ^  1  ^  I  J-^tTn-o  1  JLt^  /  I  00 

^1  ^  ^  -"j  iCjL^l  SjujLiij  L^l  cjL^jJ,!  0jjt  (J-* 

i  L^  LajCn-o  1  Jju  l-t-*j  4ft-L.J  1  J  j 

^JLp  »  (^j-tru->Jl  JlJ-j-LI  (J-*  ^Llj-oJ  c1)Jl:>.j  fiU!  LiJJii  4JIL0I  (j-*J 

fibuji  JjLJ  LiJJjj  i(Jj.3j>Jl  JL>.i  C-i-tlj  4_uiSL!1  jj-*  ^41 

.  1  1 JLA  Lc  J 

ciJl_LA  o'  cjIjluJLI  ^jjt  (Jicl  ojLj^I  Ijla  ^1  llLiI 

cl) Lj  1  j_j_>J  1  j  cl)l3Lj_tJl  ^Li-ojkI  i>J-A  (J-*  L*  ^bcj-oj 

fiLfl^jJl  cl)Lijl£LIl  l)^  C3^i  4jj-tfuj>J  I  cl)l  JLui.1  {S-^.3i^ 

i4_l_j_LJLl  ^_^j_»_j_j_LaJ  1  Qjl jj-i  1-4^  ci)l_tjL£Lll  i  ^.m  (^pcjju 

LiJJIij  iCj^JnJl  (J-ol (J-*  Cy^  ^-LL'  ^ ^  ^«_aL_uj  ci)l_tjL£Lll 

lA^  lLU  i>  L^  1  c-ul  jJl  4_Lj_aJ  JLc,L_uJ 

ciJl_^_<_uVl  jJ-ILd  CjLjl^^-c^nJl  t  Cy^i  ^ '  ^JLA 

.  ^  1  Jjl!  1  ^J_<_aL_u  ^ J  €L2jj-Laj 

Jl^  5^^)_jJlj-s3  Sj-Jotk  ^1  :  «lI ^  1  jjlI  1  4JL_aij_u  ^  L^UJ  1  Jl^  I 

i  Sj^Jgja-  Lj  jq_J  i  1  JLj_cL  L)  Cj jJ_a  cl)  Lu  1  j J  i  JL>.  i  5^  L>.  (J£^  G 

JJ  ^  ^  LiJJii  JUlj  iSj-jJLuaJl  cl)  1  1  iJjLA  jj-* 

O  '0~  ^  ^  ^  ^  Ij  * ^  Cj 1  ^>JLA  1  JLc  I 

-  ^  •  1 1  Iju^ 

J—j-ci.!  cl)lj.^^Jl  ^JJt  ^1  ■  tA> ^ V  1 1 

^  1 ^_j_>»J  1  a '  i  1  1  JLA  ^LiJ^  i  ^  1  ^_L>J  1  1 

■  g)  1 . ,.  1 . ,. tl  4_)L^  '  {^jlII 

*ljlj-_pe_^l  ^_^JL:>.J  •  (j^LoVl  (J-*  J-^  ijy^  4 '  t  ril  t  ritl  i>J_A  J-GG  JjLa^ 

i(Clear  Lake)  ((j-_j_L£^»  5j-j.j:t_j  jq_i_uL)  (_3j-jGj  t '  j  j  J  ^ ^  ^  4_jSLo-*^' 

jc-<-uL)  icl)  ,  ^  J  (^j-iTlo-  Jlj-c*  (J-*  4-Llll13  4_j_i_uj  cluLa-G-i-u  1 

ijJlC.  ^ '  <>»^lt  1  0,014  tJUj-)  V  i (DDD)  ((  j  ,  j  ,  j » 
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.  1  aJJt  LaJijjkj  CjLijLSLII  Jl:>.1 

5j_pe_Jl  ^>JLA  ^^a.yu  jJ  ClcSjJl  ^ 

^  t  ^  <Ljl  (J_j_L:t_jJ Li  ^  i_La_Jlj  j^jJiaJl  *  LiUlx£j  iduLa 
V 1  ^ ^  0,014  ^  i  lS L>^  5j-L:t-iJ  1  La  ^  I  (j-*  ^ 

i S^^uSLl  1  ciJLa-i-oVi  (ji^_jiXl  ^  C3^i  ‘ " '  *  ^  4_Lj_u_tJl  ^JLA 

^^'u-L-t-i  [^jlII  1 1  cLlLa  jJl  4_^_i_ajVl  ^^jULI  2500  ^-^-i 

.(^13  j^JSLi-o)  i  1  ^ ju^  ^  ^ 


*1  jjLII  ^ ^  ^ '  sLul  Cj Ij I  ^ L(.uj^ I  (DDD)  Cjlj—jdl  jLi jjl 

.  IdjjjiJlSLi 

QjljJjJl  ^1jl5_3  (jj-IJ  4_Jj-_xfliJ>J  1  diljU-JLl  ^  1  JLitTn-o  1  (_3lj-i_uVl 

5jL^  llLJj  (J-*  .t-stl  L^ljLc,ij  diLaVl  ^LSJl  <t-Ntl 

.  dlL^Vl  aJJt  Qja  ‘^LjlS 
ij-.a.j>.Vl  di j-lSLul!1  j Ltfiuj  1  LiL!5  fidlLal  (j-*j 
i  JbjLji  f-Slj-i-uLi  dll  JLj_tXl  ^1  jLitldul  *-_iLS^  1  4_ujjlJ1  juu^ji 

5j— jJia_>Jl  diLaVl  (J-*  di l^j-iflij>J  1  aJJt  (JlLa  (3^  i 5_ij_i_art_a  4_3jj-LaJj 

^l£jlll  L^  L^jIjlc^  dildj-JLl  (J^  L>^J  ' ^  l^L^ 

.^LulII  L^  (Jlislj 

Ljjj-3j  aLtia^l  4jj-jfli.>Jl  dll  JLj_lL1  ^  1  J-stTn-o  1  (_3l^^-j_uVl  LiUjl£^ 

i  1 1  lJljjJ  1  Ji ^  1  5 j  J  Lj  dc^-i-gg  1  1  i  4jj-<-saJ,  1  5 1  JL>J  1 

.  j^^pal^^-SjVLi  1 J  JL^  ^^->.Vl  ^Jt  ^c-j-ual^  i  *-_i1^^Jl!1  LlsSJ  i  dU  5  ^  i 
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(J-SLiHi-i  dll Jl_j_lJL1  i>JL^  4_uJuJl  CjLjI ^ j  4_ufom  jjLu 
♦  Cj Lj I  L^\ 

JL^  i  I  97  I  4_UjjlJ1  j-ua_a  CjJL>.  Lo  tiUli  fililLal 

^1  t-N ^tl  Sjijj  4-ojLS-o  CjIjL^I  Jl:>.1  Qja  4^Lc,  jJl_<uLL<_ol  jj-* 

filjLSl jJl  g)  ^  t-N  /  a  1  Qja  I  500  Qja  Lo  ^q-q-i-uJ 

.  5j-aL^1  4_b  Jlo  ^Lq-Ju  I  00  ^  L<-u.o  Lll^ 

jLi^  ^ ^  1968  ^Lc,  cjjl>. 

Qja  JL^  i Cj  1  j-j LLaJ  1  ^  Ls , ,.  1 ^  I  (j-*  O ^ ^  1  ^ j 

j  CjLjI ^_j_>J1  Qja  LAj-^j  jLoj^lj  fiLuiuLLl  (J-*  ^J-C,  ^0-0-1-uj  LiJJj 

.dU5^j_o  j!483 

^^Lua_4-i  ^jjJLo_JLJ  (j-iLlll  jJLojlIL^  ,Cj1jLj_lL1  LiJJj^  ^L_u_i^l  jjLH^ 

Lolj  4-<.fj.o^U.I  ^1  t5j-*^L«_o  cLojj-LaJ  L^  ^j)j3LLi  CjI JLui.1 

.CjIjl-uJLI  ^Lu-lL-uI 

^“"^L  t  j  ■  1 1  /»  \  A  ^l^♦tl^t^^*^tl  I JL^  lLU 

<L>J  Liti  1  jJ 5j j  1_>JL  1  1  lSLi-0  *  Ltiaj  i  <l1  (_p3jjtlu  Lo£^  i  jJ 1 


♦  Cj  I  JL^iX  I 


CjI  J-j-lLLi  ^o-o-i-urJl  CjVL>.  C.JL1j  J-t^l  (jy-^  *  LiJJ 5  fililLoVlj 
i>j_A  c.«JlL  l^^_i_u  tjy^^  i  1967  ^Lc,  ^L>.  74  i  1958  ^Lc,  ^L>.  100 
Ijj-b  336  LJa_il  ^o-o-i-uj  Lo£^  i cj LLlli-uJ  1  (Jjlji  ^L>.  1 500  cjVI_>J1 
.  (48  J  Ail  ljt:>.j-o)  i  \  ..^s  *-_)Lj_i_u^U  CjI  ^-t-i-u  SjLC,  JLlo  ^LlUl 

^^jJlTlj  J-4^  tSj-tl/Li-o  j— j-C  CjI  JLl.J.1  ^JL^J  ^L_ujV1  Jl^j 

(jj-IL:t_i  Lo  (J£^  ^  1  jJl!  1  1  JJt  ^_o  «LjJl  J  L:tJ-Loj  Cj  Lj  1 1 J  Cj  Lj  Li_tJ  Li 

L^Lrtllo  *^j1j  Lo  i Cj Lj  1^_j_>J  1  j  CjLjLi_tJl  aJJt  <L^i-ajt  CjIjLuJLI  jj-* 

.tiJJj  Loj  i  JLijJlj  *.  (JiLo 


cjI  Jl-uJLI  ^jct  5j  ji^Jl  L^  cjUI 

1  i  1  Cj  1  JLl.JL  1  4-i-i-aj  O-i L£^  Lo-^  i  ^  '  "'* I 

4lL:t_<_aji  j^^Ioo  L^-lo  Ij-J^  CjLjI ^_jj>J1  aJCt>  .t  cLu_AjJl  cLrtt-i-ajVl  (J_j1j>o 

^Lon.^1  (__>^aAJ  ‘ LhiJ •-LL 1  jJ  1  J-U-O  «L<_uj_<_a5e_o  Cj1^^_j£^ 
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fiL>Jl_»_Ll  O-ijJ  Qja  4_>»jl_tJl  Sjufo^l  LiJJj^ 

I  3  Cr^l  tj  Cr^  l5 

t  -a  t  /  ^  ^L<-fjjVl  t  (J.SIlu_<_u  <LJLc  fiLtj-aj  jJjI  jJl  JLu-a  i^jja 

.  L^L?eIIldj  CjUI ^l>JI  ^^Jjuj 

V  L-^t-Tl-i-o  1  4-J^traJ><J  1  CJ  1  JLl.1-1,  1  i  (2h*  ^  ^  (^'^traJ><J  1  JLl.lI.  1  ^iTuu^ 

1 943  jlLo  jLi_tXl  1 JLA  (J-*  cJ-<jjiIu_ol  4_l4SL11  j  Jl^j  iljLiilil 

.C-4Jj-5ILI1  J^e_b 


jIjI  (jj-IJ  »Cj  ,  J  ,  J  JLjJtIu_ul  JUjLxflJl  (_3lj-i_uVl 

.oLl^KJl  (J-*  ^L-OJkI  er^J  i^-Ul  Ijy^ 

^_La_i_u  ^Li-u-li  (J^  ^i-gja-  IjLA  Qja  Lo  4_Lj_aJ  iJJLlA  (JLS^ 

.4_l_<_alll  ^>JLA  ^LiJa  dul^  t  ^  ^__p3jVl 

^j_a  t  ^  j  ^  l-s  CjL^_aVl  0^^  tl)*  LiJJjl£^ 

i^_L£2ijJl  jJLolsVl  (J-fllLLu-u  fiU^  SjbjLji  5jjJia:>.  lLUj  i  JLoJLI  IjLA 

J  I  n"  t  II  a  JLiJaVl  (J-*  ^  Jt:>-i 

i  *-_) j  LrtlL!  1  cj  Lj  1 ^  ‘  ^  J  LstllJ  1  jj-*  1 

Cj^Jl^  .  L^_Lo  al  SjLC,  C— <-i-i-ijj  JLj_lL1  IjLA  Qja  Jjlj  ^1 

^IjL^  ^  s  '  t  J-tSLt I j  SjUlLI  CjLil^j-La-t^Vl 

4_uljjJl  LulI  1  t  «>\  J  (^Jijj  jJ_uJl  ^  a 

.  4_A 3-Cla  4_l>.  i  1 

4_u Lui_jSL!  1  CjLjIajlJI  (Jjs^jCb  Cj  ,  J  ,  J  LJ'  LiJJjl£^ 
i>j_A  cr-^i  lS-^3-^  ' JJ  J  ^  ^Li-ijj>- 1  ^^_u_uJL£Lll  juunlc. 

j^^ia-j-iJl  \jJt  p  '"■^"  *  iCjLoJLuaJl  V  t 

4 4_ILj_3 jCLI  £>  /  < >>"  -w  <  Loj_t£:  jjLLaJl  ^i-uj*-  (J^  dtjso  ^Ljj>.V1 


.  1  j-Sj^U  j^-jiiiJl  4>J_A  <l_L>.Vl  Cj^_a  4_La  ^lu-i 

*-_)Llj_oV1  i>J-^  ^  '  iJI-CuJ  I  aJJt  4JIL0I 

.  ^  ^  4(^1£LlLl!1  ‘ ^^_<_4i-Jl  ' ^ ^ ^ * 

JUj_4_uJlj  4 1  J_t£j  44_jSLjj-aVl  SjLrtlLll  CjLiV ^1  ‘.(JlLa  L>*  JtA^ 

i>J_A  4_j_<j_4_o  4".  a  ,^."K1  jju  Cj1jlj_lL1  (J-*  Cj  ,  J  J  ^ljtitlu_ul 

.  cj  l^4raj>J  1  4^  L2^  1  cj  Ltj  l£LI  1  < 
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i  1  ^  I  j ^j-J  Cr^  ijr^3  3  '‘^" 

(j-a  tl)*  ifillj^^Ja  5jLo  ^  ^  *^,5^  ljr^3 

i4_i^jj^l  ^>LjJ.l  4JL^^oj  ij^^l  jLLa_d^l  ^Lj-«  cjI jl-uJLI  ^>jla 

^JLA  0,j3  lLUjUj  jtlj  jL^Vl 

[^ 3-*-^^  CjLi^^^I  oJJt  (3^  ^1  JiitlLi-ul  (Ih*  3 

4_l>J1  CjLIjLSL!!  jj-*  3-^^  ^Li-ojkI  ^^JjiJl  1 JLA  ^  ^  O '  tAJU 

>  >  0^^'^  (J^JLCU  1  3^ 

(j-C.  L-LJLJ>.  1 J-J  ^  LJuI^  .  1.3^  4_Jj»xfaJ>Jl  CjljLj_tXl  (iLulL-oVI  (2>^L4-1 

Cj l^^traj><J  1  j LiTuTli  1  ^_3J  lLUj  iSj-jjua^  5jl1  iCjljLuJLl  oJJt  ^  1  JLitTn-u  1 

3_j_4^L^JL1  {j-a  3-ir^  s^  ^  ^  CjLbVl  ^>J_A  t  ^  t j  5jj_i-saj  clsLbVlj 

.4j1jL^  ^L.uj'^l  t  4_ijLuaIl£Vl 

L^—L^  ij-^LUJl  4_j^^  CjIjLuJLI  (J-*  ‘-^:i3‘^  Cr^  LJL5^J^3^^  * _ 

CjI  JLuJLI  aJJt  3^  ^  1  JLitTn-u  1  Qja  Jl>JLi  4_pe_u^l  t"<l  t-sl ,  ,.tl  c_JLLaj 
jl-LtfaJl  jG-4^  i^l CjLuJLi  (^^3  4  43_uJ1 

.oL^^\  ^\ 

cjLjI  1  ^ ^  1  I-n"  (j-oIrtU  4_ijL>Jl  ^  1  jLitTn-u  1  (j-*  g-L^Ltil  (2>^Lx-i 

i^LSLd  3^  L>^  *'"<3  ^ J-A  i—JjL^tJ  Cj I^cuaJ I 

^  1  < ^ 1 3  iS  J_j_t-aja  4.^;LA  (jji^  4  JL>.3  i>  JLA  lLU  JLlj 

.5jL>.3  4jfc^J  iSS^  iS3  JLl.l4^ 

^ J-Jtt-Ti-i-alj  fiLojj-LaJl  lj-3^  3l5^  ^JJt  ^1  lAIjUiVj 

4_LSL4-4  4j>.  Li-u-a  1  ^  t-N  *"  t  LLaj  '  Ij7^  (3“^^ ^  fiLSjj-LaJ  Cj  1  JLu-l  1  ^ 

c-t-i-t-uTij  L^l  L<i£^  4 4J3iJ  1  ^^31  lSAP  43j-^->^^  (J-* 

.  ^^ulJu^  1^3  J  4  4jl3  LlI  3  3  '  ^  l-LfiaJ  1  4  Cj  l^^-xfli.>J  1  ^1 ^  i  3^  3^ 

'vj  "  *  T 3 ^  CjI  JLuJ.1  ^JJt  jLLa^l  3^J 

4  5jLj_LiaJkl  3tJ^  3-^3  ‘  J 3:P^  3-^*-‘-‘-''^  (^^4ruj>J I  JLuJLI  LiJUlij 

4_jjL_>Jl  (ji  I— <3  4  J_j_lL1  ^  1  LAitTn-o  1  '— lJ5^  ^  lLUjUj 

^1 JL>.^  (j_44_L:tiJ  ^jL>.  SjLo  3  ^JtTn-u  1  tj|-3  lLU  jJj  4j-3^^  J-*  (j-44_L:til 

Cj l^^-xflL>J  1  3^'-^  4_]^^Ljj  V  4Cj3-4raj><Jl  i^jja  ‘  ^  jG-i-uJ 
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Ll-U-L  1  J  CJ  1  (2)^  ^  ^  ^  ^  \  1  lLU  i-  ^  1 

.^_^JJ>.Vl  fibL^LtJl  Cjlj-xfaJ>Jl 

5_ajL5^  (j_u_L:til  5_ijL>Jl  ^  1  JLitTn-o  1  JLp^l  liij  lLL!  j  jj-*  ^ 

J^b  5«;L^  J^l  I  a  SjLuaJl  Cjlj-xfaJ>Jl  ^L-uJ^l  ^jJLA  ^l_3  CjLsVI 

1— L.L:fc-a  ^_j_t-a_j_i_u  cj1jlu_<jJJ  ^L_uJ1  jjVI  ^K" 

♦  Cj  I  JLui.  I  4JLl J I  *^ji3  jLLa^l  Lx-4  Cr^i 
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i^jja  La  La  1  j  t  A  cLc  ^ j3^  Lt-aJ  1  1  ^jll*3 

.  al  J-iJl  ^Lul  jjLt-a_a 

jl  i fiLj-C,  1  j jJ  1  ^jUJl  fiL>.L_Jxa  jJlLa-ij 

5  t  \\  <^"aVl  jJ_j_t^L>JLl  ^Lul  Ct^  (_)-a.5JtJl 

Ls-«w  t^L<-fjjVl  t  Jt-aTuu 
L_A^^-_j_c,  (_3-L^  jL-aTi^ Vl  L^jl3JLu_u  lLU j 

•  aij-iJi  L^la^LjIo^l  ^)_ujG 
5_!jjJl  (jj-SLUj-u  ^jLaJl  j-uajiJl  fiUl  LiJLH/Vj 
l-Aal  JL^  tji  , ,."  5JjjJl  LiJJj  jjj_A 


^ L£Lja  (J£^  ^ 1  a  1  J-iJ  1  '  .ll-st  1  j_i  1 

5j-SLIl  ^1  *\  ( .1  jIjl^I  4JLjL^1  SjLjjJl  4.j?E_jJlj 
<L>JL_uaJl  4_j_c,lj)^^l  4_j^^JlJl  ,4_j_LlajVl 

i  «L_j_iJa j  ^  1  5^^-^LI  1  jJlj_u_a  t  L^Ll  1  ^Lc  i 


(j-a  LiJJIi  JL^  i  La  Jl>.  Sjijj^rt-a  j^iTutJ 

Cj  1  w  ^  1 1  ^^j_a  fiLiiliit_a  i  JL^tIu_u  1  J  Ij-^  ^ 


SjLijJ  Cjl^pJJlj  /^-<1  A /  ,.j  At!  cjLj£^^^  ‘(J^ 

(j-a  L^^LLiI  SjL^j  fiL>.Lim  ^j-jJl  5  ^ 

^Lt-tjjVl  t  JuaTuu  4_<_u^^l  (J-u-a L^JL  1 

.  ^Lo- 

g>  ^  Ls  t  £>  j  g'  ^  ^  ^  ^  w  ^  1 1  ^  1  jLifeTn-u  1  JulC.^ 


ISI 
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o!-^  ‘ 

.*Jl)Lj_tJl  fiL>.L>. 

<L!  V  L^1^^-l.u1  t  -  <  1  «  « ^  t  1  ^J_A  ^  ^  y  t  1  1  JLA 

i^j-HJl  CjjJLj  (J_al (J-*  Cr^l  fiLjj>.LtJl  jj-* 

.  5_ijJl!l  4JLllU  c-»-<-<-fjj^ 

Cj  t  ^  ^  1 1  1^  \  j  jlSJ  1  1 JU^  4j^L^Ji>  1  4_j^  ^  ^  ^  JlIc.^ 

tdi-^jJ!  5_jjJlJl  jj-*  4J_<_aC  i(^jJl  *-_)jjLi  «l_La  Uj^  L)l-^ 

LiJJ  JLl  Cr^i  ijr^ 

.^>LjJ.l  CjI^^HIIIj  ^-<1  a  /  ,.j  At!  CjLa^j_d  ^j-^  cJ^  4-ut.txj 

Lja_il  L^-*-a  (J-<iJ>»J  (jj-^  ifiLjJ-^iJLJl  aJJt  ^La  JJt-i-i  jLLa_aVl  ^>1-^ 

^>L_^  ^j-^  (J^  lLLIjLj  4CjLj^jJ.1  OJJt  5_i^pJl  ^  ^  ■"  La  * 

Cjl—u-sa^JLl  ^>JLA  jLLa_aVl  ^Lj-«J  4«L^ljjJl  <— 

‘.(JiLa  4_j_C,ljj-Jl  5jjl_>JLl  4^m  (^jl_>JLl  ^jUJl  ' " ' ^  ■" 

.  Cj 1^ 

1  Cj  Ll^jJl  1  ja_A  1  (j-*  Lij-4j 1  Cj  Lj£j-a  j-pUj  *.  Cj  Lij_u 1  Cj  Lj£j-a 

(^\  ^JLA  t  ^**»  ■  ‘  “  <  44^LI,1  ^Lj-^  *^,3^ 


.  «Lu  LI.  1  (^ j  L^Jl  1  t  ^  1"  A  ^^piuju  1  «Lj^J  1  cj  Ltj  l£L!  1  ^j-^  ^ 

4  4.^  ^  (-_£j-u:2J  1  i>l-^  L^La-so  ^_pil  1  j^Jlj-u 1  Cj  Li£j-a  fiLj_4_uj 

ljL>.  4^m  (^jL>JLl  fiLj^ljjJl  (^pajVl  (J-*  4jLLa_aVl 

t  a ^  cjLt£^^l  «Lj_<_4ij  ^L^ Vl  ^j-^  .3tJ^  ct^-3  *  ^  '  '■  <  V 

^>L_j_a  0~^  ^  ^ ***  ^  ^  ^tJa I j ^ I 

-  t  ‘  1 1  ^Lj-aj  ^  <^tl  ‘  ^ 1 1 

cl)  1  j-crtjJ  1  Qja  Cr^  *— ■‘d>^  '  Cr^  ^  ^ J  ^  L>*  ^  ^  JJ 

fiOlLai  (j-*J  4  5jL:tlLLl  cl)LiV ^1  jj.ij_4jj^l  cl)Lj£j-a-i  C-) j-LlU  clt-tlsj^ 

0  '  '  "^3  (Mendota)  ((LjjjL-La))  5j-jj:tj  4Cjlj-pt_^l  ajjt 

^1  dA-Pj  JL^  4j^.ij_uj^l  cl)Li^j-a  jj-*  4JLc,  4_i_4_aj  L^_aL^  ^_pill 

<-_3j_t^aJl  4>L^  j_a  5j,  j  Tr-  1  tl  CjLi^jJlI  aJJt  Qja  ■  U  */  36  j-^?e_i 

'/'  42  Pjj  La— Llj  ^  t  *  «^tl  ‘  ^ 1 1  ^>Lj_aj  4^JLaJLI  ^  ^  «^tl 

.  4_i^ 3-?^  ^  ^  ^  L>*J  *  ^ j3^  ^  Ct^  ^  ^  (J-*  ^  (-Sj-t-saJ  1  o  L^  cl)  L^j-1 1 


S2 


6>^ljjJI  CiLuAiboJU  U3X3JI 


LiUIij  i Cj  1  1  Sj-AU^JI  iJJLA  ^ 

5JL>.  Qja  ciijLiij  lA^  <j  a  1"  4. 1 1  j-iLi  t  Aj. . ^ 1 1  i>L^  L^JLj_>»j  jj  ^ '  "j 
f—Sj—t-saJ  1  4_j_<j_£^  ijr^  SjLc,  tiUj  (J-*J  C:r^l 

^  ^  ^  SjLjI^^I  fiL_j_C,lj^^l  t"'l  ■  ^ 1 1  J  1  Jl2^  4  t  ^  ^  ^  «^t  1 

.  ^ ^  ^  Ct^  ‘  1 J  4  Cj  LuJ  1 

Cj I^^LJSe-iJ I  ^  ^  ^  O-Jj-^l  CjL_u1jJJ1  ^__^iaju  lLUj 

^_^j_jJl  Cj  1  j,  j Tr  1 1 1  Qja  (jyJtj  4(Erie)  (((J;j-j1»  5j,  j 's-  ^  jq_4_uLj  4_jSLjj-aVl 

.  Ij ^ij  4_u  LL 1  (^j  L>JL  1  lXjIo  i  (j-*  j-^tTuu 

CjLi£j-a  (J-*  /76  (ji  cr^  ui) L-u  1 J jJ  1  ojjt  (JjCij 
t  ^ 1 1  4>L^j  4^jUiU  *^tl  t  ^ 1 1  4>JLA 

t  tl  ^  OiXJt  (J-*  /22  4 Lu-saJ  1 

.  fiLi£ 3-:^  1 4>  \j  ij^  ^  j3^  ^ 


i> Lj-*  L^_L^_>*J  1  ^  '  -■ 3-^  1  4-1-1- gj  Liiit-i  1  jj-*  ^ 

^1  ^1  4ul)Vl_>Jl  Cj  1  j-L:t- j  1  ^_^j.C,ljjJl  t  Aj.  . ^  1 1 

^Litb  4_<a-ALgu-a  ^q-AL-uJ  jjj.c,ljjJl  c-Sj-uaJl  44^^-:^l  i^L^l  (j-* 

JljjliIiJI  (— slj_i_uVl  4.^o1jJ1  jj ^ A tl  cjLa£j-4-»  4^m  (^jL^JLl  ^Lj-« 

.  4-^  ^  ^  ^  w  ^  1 1  ^1 ^  1  •  t  ^  1  jLrtlLi-u  1 

5Lp.Lai  ^j-«  4lLilj  (jJ  a  /  ,.j  At!  jI)  i-<1  a  >  ,.j  A tl  CjL»£^^^j 

(j^L^-i  Vj  4^1j^^Ji3  Lt-aj  4.jjJ1!1  ^  ^  <"  LAjIjI  LiUjJj  i4^Lui_jSLJ1 


♦  4J ^  ^  *  1  ^ 


^lj-j_>Jl  (J-*  (J^  Cr-^  ^Li-uJl  LAj-jLj  t  ^  .^"t"  CjLj^jJ,!  ^jjt  LiJJj^ 

^1  44_ljL11  i^^L^JLI  uijLt^^^JLl  4_j-i-uj  L)i^  llUjl!^  4 ^ L^uj^  1^ 

Jl^^  .  C-i-J^H-fj-a  ^iTuu  1— i^ifuJI  ^L}-A  ^  ^  ^  JL^ Jj 

4_t-gaj  JU33  V  i  LiUjJj  i>J-A  ^^jLlU  (j-t  (jr^l  lSAP 

cj LLa-L-uJ  1  4_ujt-A  jjj.>.  C7^  u-)j-4gJl  ^Lp  jj A  >  ,.j Atl  cjLt£^^^ 

.jJjjJl  (J-*  (J^  Cr^  ^  1 1  4_ptjuaJl 

Cj  I^^LJ?e-JLJ  I  t~<l  A  >  ,.J  At!  4_i_i_aJ  C-i-ugfjTu  tiJUj£^ 

LiJJj  J-cLi-u-jj  4_um  CjIjLuJI  c-Jl^e-LaJJ  JljIj  CjjJ->. 

CjJ_>tJ  Sj-ALIo  ijr^J  4^_^lj-iJl  ^t-iTuTJ  1  4JL>.  Cj  1  j-ajs-lI  1  aJJt  (jr^ 
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«^tl  ‘  ^ 1 1  ^>Lj^  ^ cj l^^ufc-iJ I 

t-<l  ♦  ^  a  ,^yA\  JJL>"^  Cj I^^LJ?e— iJ I  4  Jju 

.  ulsLxjl^LIl  t^L^_4_uVl  LaLx-i  jiitJj  4(ji^e_<_u£^Vl 

1 ,  \  ■^  t  .  , .  1  (2)^  Llli-Ll  ^  I ^ ^  1  \  ulILl^^ 

Cj  La_4_u c-i-lc.  i  i  <-_3j)jjl1  1  (j-^  ,  ^ j3^  ^  ^  Ct^  Lij-o 3-iJ  1  Cj  Lj£j-a 

dll— L-a-^l  tjl-^  LiUjJj  4^1-11  ^Li^jJ!  (J-j-^  ^  diljJLill 

<  c-4_u_4i^  i^\  ^-<1  A  >  ,.j  A tl  4jjI1^JL1  t - <  1  w ^ 1 1  i^jj^  SjLjI^I 

dj LuJ  1  1  Lljt_i  1^^^ \^  4 ^  ^  ^  ^ ^  ^ 

.^m  ^ijjjJl  ^L^^JLC  jlj-a  i^l  L^ijj-s^d  44>j-4^ 
jJ^LlLo  ^  5_aL^l  dil^yLill  aJJt>  (JlLa  ^1  dUli 

(J_^l_>J,l  ^_a  1  ^  ^ ^  \  ^1  jjJ_>Jl  aJJt  , ,."  4diljLi_tJl  jjJL>. 

.dL^l 


jJLa  iJ^-a-i  JLa-SjduV  diL^l  L^j^LbtJ  Ji^  C:?^^  diljJLiJl  0jJt  fililLal  (j-*d 
^_j_jJl  alj— <i->Jl  fiULu-iaJl  j-l^l  1 JLA  pl-sl  f^l-stl  jLiJ  ^Lj->iJJ  4 (J_4j L:t_tJ  1 

♦  ^^La-ll  1-^d^  L^j^ju 

(Jj_5_>Jl  JU>.i  diLij_uj^l  diLj£j-a  ^Ijdtldul  <— 3lj-4_4j'^l  d^d 

S^Lc,  jd-^  ^^yltild  4^jdll  5jid^d-ll  filLudaJl  (jjjL:t_tJl  j-is 

d<-a-i  (jy^l  joJaLa-LaJl  d^-^  d'  C:r^  S-^d^  “-^d  *Ud:4^^  dr^  ^^d^*  5dJU 

L^d-^  ^d  ^  gl  •  .  tl  ^j-a  4-tJL^  di^L>>  J.a.>tJ1  IjU^ 

.Sjdjuill  MjI-* 

fiL>.  Lbt-i  La  1 jILI  1  (J-*  '-^  LlA  (j d^  0 1  1  (d-:*-*-^  ^-dalLi 

V  4«Lj_dd3_Il  1  ^  ^  (— sLdaj  Lad  4 - <  1  I « ^  4. 1 1  4>jla  i^jja  diLuJl 

4>d-^  ^  L%  j  ^ 1 1  gLi-j-jJ!  d-‘-*^LL»_i  1-^-La  Sdjl^l  diLj_aSLIl  c-t-ut-da 

.4j^I 

^a_l  4-ILiJl^  3^— dil^d-cJI  diLt£j.^  did-LiJI  Bj-^LLs  ‘.dild^JI  diLt£j^ 

,^LiVl  aJJt  4>LujV1  dijLii  L^jSLJd  4^^^j_da_a  La^  5_aj^LJl  5_iLl»JLi  Lla_>»j 

(j-^  (J-^  ijy^  d"^  ^""'^  d^ '  (j-^  ^d-^  ^  d '  Cy^  (®^d^  ^  Cr^d 

aLa  L-AJd^d  dr-^  ^^—lJjJLII  <Lj_uL>J1  jIjVI  ^1  ^1  ‘d^drP^^d 


IS^ 


6>^ljjJI  CiLuAiboJU  U3X3JI 


Lua i5»oljLll  5 ,^tl  (J^*^  ^Lj-uJ^I  ^LlLs  jl  u_)j-JlJl 

.  4_Ljjua  LdJ-t^ 

<— sl^_^_<_uVLi  L^-La  ^tfuJI  ^^L»ru  ,ij-\jLuj  CjI  j  ^ISLcu-a  Cjl^pJJLi  uLjjJILIIj 

[^Ji^_i  L-o  ‘ ^  t " <  1  ■ . ^ ^ 1 1  ^  1  jLitTn-u  1 

t  ’  -a  (3^^jl1i  L^-Lu  t^LuLLl  (^jL^JLl  L^\ 

^Lt-Ls  j-jjLia_>»j  ^jLitlu-uJ  cIiIjLlIII  4_jJLc,  4_Lj_u_tJ 

d  •  U.V1  1_Lu3 j  glUsal"w  L^-a  1  JLitTn-o La  i^L_ujVl 

.^L-ujVl  L^jLuj  d  Usj  A  ^  1 1 
uIiI^^JLJI  CjLj£j-a  jj-a  ^  1  Jl^eTli-u  1  Qja 

La  (J^  L^l  1  , ,."  ^1  ^ j  L"  . .."  V  cjLLlIII  ciuL£^  Llj  i5_ijJi!l  d  ^ SjLjJ 

(■  » ( *>Luj  La  Cy^"Af  fjja  ^jUJl  ^1  <  at  <>hj 

.j-aVl  ijLi_a  4-a J^tTn-u-U  4_ui^l 

4_ajL^eIL<_al.l  4_j-a^l  ^1  L_uJ^)^  CjL_u1jjJ1  *  i^u  S^J 

0^  tJ^^La  4jlj_uj  ^  ^ CjljJllll  CjLi£j-a  qja 

ijjLA  (J-*  1 JLA  (J^  L^l  1  , ,."  V  cjIjLlI!!  c:ii-iL£^  LLj  .^L»J1 

^LLLsVI  (J-*  ^  ^  ■"  '  «Ljl  J_^  cliLi^jJLl 

.  ^  Lc,  (_j£^  cj  1  *-^  (J-* 

^  t  ^  ‘-^^3^  C?"^^  CjljJllll  cllL^j-a  Qja  (JjL^I  jJlSJI  1  JLA  ^1  IjLA 

C^!  jLLa_aVl  ^Lj-aj  t(^^l  ^L^  L^-»-a  i  n  CjLLuJI  «l^L^ 

CjLL£j_4d  L^j_Ljj  iCjlj—LJSe-^lj  jL^Vl  I  fiTt  L^-Laj 

.  cllljjllll 


L)^  1  IjJU-sa-a  fiLuLll  (^jL^JLl  ^JLA  LaJLi^^ 

i^l_i_U_lVl  (JjLJLI  i[^jl_>JLl  aJJt  i>l-^  L^J  OJ^Jj  iUllljJllll  Qja 

<— i^tfuJ I  ^Lj-a  i^\  1 JLA  ^j£l  c-<-A  jd  CjI^^^ILJI 

.^^^1  La  1  j.j?E_jJ_a  50  i^L_uJ^l  i^ljii-Jl  Qja 

*^3  t (J-a  1 5 JlC,  1  Cj  1  ^  4-1-1- u-J  1  t  ^ILi^ 

4-jjJlJl  C:r^  ,^Li-uJ^l  Sj-Li-u-uJ  (J-aljjiJl  aJJt  c_ Acl 

lLLIjL^  Jl-^-Uju  L^^^  i4_ijI(Jl  aJJt  uliLjLi-tJl 

.  4_j^  ^  j3^  ^  ^  J  ^  ^  ^  ^  Ct^-3  *  L^L^  ^  4ji_ui.  1  ^ 


IS5 


jjkAaJI  6>.I.S>uj.o  u^JLJI 


i4_j_3j_:>Jl  i^L^l  ^JJt  lJ5^  CjIjJIILI  ^ j.^jILll  (j-^^ 

.  «Lu  LI.  1  (^ j  L^Jl  1  t  ^  1"  •?»■  A  i^jja  L^  J-Lsalb  La  j 
4_j_jLI.1  (^jL^Jll  cjIjJHII  cjLj^j-^  3^-wH 

jJL_lj  Cj j-jj-Ti-i-u-a  CjIj— Lj^_Jl  (_)iaju  ^  lLLiToJ  t j 

i  L^_La  <__)j_xiuJl  ^Lj-a  L^ILo>.^Lj^  Cj l^c?e- J I  t^^Jsa^JL} 


tjJjJLJuJ  CjI^^ILJI  CjLt£3~a-^  .^^^IjjlII  ^t-tTuTJ  1  Bj^LL^  4.ju3^^jua  c 

l^y^\  CJ  I^^—L^C-lJ  1  OjJt  ^Jii-a  l^y\^  SjLcL-aXl  t~<l  A  .  ,.J  At! 


.1 


ij-a  ^ 


i I U.  fiLu LI  1  j^j L>J,  1  0 L^  j  1  L 4_j^ 33^ ^  ^  ijr^  ^  ^  '^3 

LiJUj-ij  iCjLjLj_tJl  fiL?e_i_ajl  Jijj:tJLa  ^JSLiTuj  lLUjI^^  Ji^  L^-tSLIj 

La  (J-^J  i  *-_Sj— ifliJ  1  ^Lj-a  ^L<_ujV1  Cjl^pjJl  (J-t-s^J 

.  Cj  1  j  CjLLu  ^  JjtTu 


^  Ol j:uJl 

oUi 

3.3 

2134 

1.5 

183 

Ji^' 

2.3 

330 

^  >2i 

7.3 

2600 

0.7 

1321 

8.7 

1361 

3.2 

442 

TcjLmLI 
^  • 

8.0 

156 

j\^\ 

5.3 

153 

LJ j^LsJl 

(_y  L>JL1  L>*  cjIjILJI  ^ ^ L 'S 1  \  cjLjLlIII 

J  ^  1  JL^JLi-u Ll  c1iLjL_i_cJ1  aJJt  ^  1  ^  . ^"t  ^  \ 

L^J^LL>iJ  -il J-Ll  (J-*  CT^  CjIjIoJI  tjjji 
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6>^ljjJI  CiLuAiboJU  U3X3JI 


^1  cliljLtlll  aJJt  ^  Qja  1  ^  . ^"t  ^  \ 

L^j^IIL>»j  (J-*  Cr^  CjIjJHII  tjjj'  ,^/\j:^j)jJlil  1  juunlcj 

.  ^1  1"  1 1  ^_j^^_t_>J  1  L^  Ltl^jjt-i  ^  Ll^ j  i  L^-a  Li-uj>».  I  ^  LLlI 
CjLlJJI  L^  ^_ysu^  «Lc^)_<_uJl  eJliloeJ  ^1  ^Lo^Vl  CjJLst^ 

CjI^^ILJI  aJJt  CjLiJJI  L^  4x.^i-uJl  0-*  lJL5^' 

lLLIj  CjL»£^^1  4-1-LLaVl 


^  1  1  (_)iaju  Cj  1  j.Itil  1  Cj  Li£j-a  jj-*  ^ 

4  1  Ml  \  1  tij  1  ^  al  , ,.  "^  t  (jjliitJ  CjLjL^I  aJJt  fidlLol  (j-*J 

Cy^  i  LAj-^ j  i jj-:>J  1  j  i (Jj?E_aJ  1  j  i ^J ‘t  1  ^1^  1  '  Cj IjJlll  1  (j-* 

LiJJjL£^  j^jJL=*o  CjLjLtlll  j>J_A  fiL:t_<_ajl  4luJL>Jl  4_fl^jJl  (JjIjtjJl 
i  Cj  1  Lj£j-a  (J  ^  (Ih*  lS  ^  ^  O '  L>*  j  lA^ 

^j-«  1  .^1 

t4jl  JLc  ^Lt^Vl  1  ^  A  t  >  ..j  .  >!!  j  tl ,  ,.tl  \  -^tl  .jj 

^  d"T  '  "'* '  C-ujJLJ  \j  <!li  1  jj-*  ^Lj_i_aj  (^ 3"*-^^  ^-3 

.  1  .  ..'*  1  jj-*  ^  ^ cJ^  ijr^  f"  ^ ^  J-S-a 

(J_4-a_3  eJiiloeJ  CjIjLuJI  ^JJt  Cjl^pJJl  4_i_<_aj  ^1 

c.<-4->  iCjLjLjJJl  t  L-kilbtj  ct^  *  «LL<_uJl  (j-« 

.  ‘  ^  ^  ^  ^  ^  *  CJ  l3  LuJ  1  ^  ^  t  ^  ^  iTniuJ  1  t  1 J j 

5_ijlcV1  ^L-ujVl  cjl^^pJJl 

5-j:t-L<i-l  1  ^j.j:t_Ul  U '^ * t 4-lLk-1  1  ^JL^Vl  <  ‘.(JlLa  ^L_u_iVl  L^jLlLi 

.  gl  Uij  A  ^  1 1  j 

dujIuJlj  Cjl^^pJJl  ^j-^  l)t4^  <LlU-I. I  gl  ^♦UsVl  i^\  L  a1  «>>  t  La  SjLcj 


(jl  jLiTi^Li  /t  A"w  sic.  LiJJ!^  C1iJl::«_]  L^  ,  1  ^tAs A-^t 


^  t  ^  lLLILLj  JLc. Lt-u-i^  1  l^^.j?EiJ  BjLtiaJLl  ^  CjLt^jJLl  ^JJt 

4l3j.aj>JL1  ^jj:«JL11  c-<-i-uS[j  L^I  La£^ ,  t  ^  1" 1 1  j  s\ , ,.  At!  ^j-a  cLaJtlsVl  .  tA.  A"w 

.5j_j-4-<3  5j?tjlj  L^jiajuj  L-ssLi^  LjjJ  ^-fljjJaJl 


La-^  i ^ j_iJij_u:aJ  1  Cj-jjJIj  (Jj-A  ^  ^  i>JL-A  4_ajL^tIu_aXl  CjLi^j-IIj 

fiLj_i_u_tJ  t  ^ 1 1  CoJjJli  Qja  (3:4^  Cr^  ^LatlaJl  ^_La  Ltiaj!  ^jJtILi_uJ 

.  ^cJJkl  (j-*  I  cJ^  ^  ^  3^-^  J  ' 


IS7 


jjkAaJI  6>.I.S>uli.o 


.  Cj  Li  jj—xIoX  1  ^1  j_i !  <LiJ  Lc,  4_i_i_u_tJ  Cj  Ij-IlII  1  Cj  Li£j-a  Jj>. jj  LiJJ 

Jlj>.1  Lojllc,  1895  CjIj-HJJLi  ^Q_4_i_aI<Jl  o^j-c, 

.  4_»_:^1  (JjLj  fills Ij-Sl  i  (JL^jJl 

Lj^I_>.  1  t-  <  I  Ml  tl  (^1  lLLIj 


1 JLA  J 1  ^ j-i-i-o  Lj \  j— 4-a_Lc.  5_Ls_i_u  1 ^  jq_<i_<_uIL!  1  fiL:t_uj  5  1 

.  t  \\  .^..tr-  Vlj  CjLLuJI  filAJ-LLiSJ  ^LjI  fiLj^ 

5  jLo  ^  ^  fi'  ^ILrt_l  *-_) Ju-xflil  1  1 JLA  ^  i  JUlj  1-4^ 

i  ^Ljls  (_3 j  ^ ^S'T  ^  ^ ^ ^  ^q-<j_<-uILJ  1  j  i ^ ^_u_u L 1  Cj  1 

LiLiju>.  Vl  ^l_i_u_iVl  ^L-^c-u^  ^  t  ^  CjIjIUJI  jl>.i  ^j-Ls-Li 


lie.  ^  1  ^  LiU  1  1  jjt  c.(jjj>.  1  1  cj 1  1 940  ^  Lc,  ijy^j 


J-^ 

ilslj-bVl  fiLrt-uJ  CjL^jJI  *  CjjJL>.  (j_u^jJl  c-<_Lj_aJl  (3^  ^  ^^n-o  L 1 
*J1)  l^^Jl_tJ  1  lLLJj  1  c_(_Lj_uJl  ^t_LfiS_il  (3^  i  *— )  1 

3,5-^  t *— 1  Jj-tLl I  ‘^lIa  lSILI  ^  1  CjLlIII  Qja 

.  1  ^LSjj-Lsj  *-_)  1  ^^-LLfiajo  ?.l_tji  C-tJjJljJl  Ll5^'  C^i 

i^L_uJl  ^jjVl  jJt  C-ujJllll  C:3i  LiJJ5  J_Lo  g.La-LtJl  fiLuj 

c-h^^  cjI^^IlJI  cjL£31  ^ ^ L 1 1 

ei  '■»■  ,^  \  L  ^  1  "t  ^  ^  LtfsJl  3-^  '  ...,.'  j^JLll  1 JLA^  iOJjJLJl 

^  ^13  ^c-4-t-uj  i(^L_uj^1 

^  LillitJ  Li^  i  V 1  OJjJlll  \j  Cj  lj.Il-tJ  1  jjyluji^  (j^-i  fiU  LtTuTJ  1  jj-*  ^ 

cjLl^jLLI  (j-^  cjLcj-^-j^a  3*^  ^ ^ 3^^  LaLx^ 

.fiLuLj_aJ^l  L^_Lislj^  Lb^Lt^l  fiLcjx^^l  cJill^ej 

^_^Lj_aj5LIl  fiilsLfuj  lLUjJj  cy^i  lJL5-*^  CjI^^JHII 

^jLb  LiUjJj  idtjLj  LJ^*  3-6-^  LJ^*  ^  C:r^! 

5  jLj_u£j_a  5  (—Sj-i-sslu  Jl^  ,54^  ‘  03^  ^^Llx^iSLII  fills  Liu 

CjVL^JI  5jLa£^  ‘  '‘^3  ' *  Cy'^  CjVL^JI 

filujJL^  CT^i-9  * (j-1  ^  ilsLluJl  IjLA  ^_31  LJL5^'  fiLjx-i-o 

.  (j^  jLsoVlj  3^^-^^^  Cr^ 

(_)isju  Cli-^u  filJ|3u:>.l  J_t^  C1uju-l11  Ll5-*'  Cr^i 
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-o 


N03^  - >  NO2" 


ifiL^LLaJl  (J-*  Cr-^i  ^  0,^-*'  Cr^i  OJ-*'  cl^-^ 

(jj-IJ  ii>JL>.j  jJ^jrtlLll  IjLA  CjJL:t_i  V  tiJJjJj 

. *J1) 1  .  ..^ tl 

^JJJ:tI^J  V  ^L_UJ^1  ^l-Uja-  (JjS^jG  (jy^l  CjIjJH!!  (J£^  LiJJ  j 

I  IAs  tl  CjJ->>j  Ijj  O-JjJl-Lll  ^jjfcTiJ  (Jj  iOjjIb 

(j-^  lLLIj  J_»_i  ^i-u->J1  CjljJlill  Qja  ^  ^  y  *  Loj  iLiJJjJ  fiLLj-uLUl 

.  (^^-CLjISLI  1 

^j—il  5  l-s  .  ,.lj  t  cIiIjLlIII  fiL:tj_ajl  OjjILi  cliljJllll  ^JJ_>^J  CjJL:t^ 

j-Aj  i(Nitrate  Reductase)  wCjIjJUJI  JjJlit_a»  ^<i_*-uLj  <— Sjju 
‘U>:  ■uSLlII  ^1 jjI  iul)l3Li_tJl  (J-* 

.  ^Ll-U-l^l  ^Q_t-40b  1  <J1J  Ll  l^^_L^tJ  1  ^  Li-OJK  t 

.  ^Li-u-iVl  Cj-jj-ILi  (Jj-^rtlLj  V  CjIj-HJJI  ^1  LiJJIi  ^jj-'-*-'  Vj 

Lu3 J  i(J_<ULJl  1  JL^  ^Lj^l  '  ■■"  ^L_ujV1  JL>. ^  Lj^uSLJL^ 

(j-*  cli”^  (jr^3  t^Li-u-iVl  t  ^  jj  jjj^uSLtJl  (_>^a-*-J 

^j_j|  ^IjJlII  •-^  ti-jj-iiJl  ^Lj-«  cjIjIuJI 

.  C-ujUlIl 

cllLi^j-a  Qja  tiJl_L^  .  Ljj-uSLlII  i>J_A  Lijl  J  j-aVl  ^LL?e_i 

clh^  IjLj^  . ,.  \Sl  1 

L oj  aJJt  (_)iaJtJ  LiJJIij  i Cj Lii-t-t  1  j]  4_u1jjl11  * 

*J1) l^^-ILtJ  1  t  ^  j  ^  ^J^^-^-Tlj  ^1  Lal^  iSj-jH/Li-o  C-u^JLi  1-4^5  (  .>\  t  ^1 

.  ^LlLlII  4^1jjl11  BjLILi  1  ^l-sM""wl  JulC.  C-UjUi  1  ^Us  5_a JLrtTn-u-l  1 

.  ^L_ujV1  C-tJjJlill  Cr^  j  LiJJG  (J^  j«_aL-u3j 

j-j-C,  ^1  t-N  fiL:t_uJ  CjJlSJ  CjIjJHILi  ^c-<i-<-uIl!  1  dl)jljj>.  *  tiJLLAj 


ISO 


jjkAaJI  6>.I.S>uli.o  j.L'lI  I 


c-<-i-i-a3j  i^L»_LaJl  (J-*  ^*^-1  ‘:L)^  *— ^JLitIu_ulj  t^^jJ-<CJl 

.  jL>Jl  jq_<j_<_uIL!  1  (j-*  ^QjrtUl  IjLA  l^jLu  (j-*  (J^  LiJJj 

iCjjJ_>Jl  j-iL-j  l-s  "w Vl  (Ih*  ^«_<j_<_uI<J  1  (J-*  IjLAj 

ijy^  •  Lj_a  fiLSjjJ:2_i  5  J  Lc,  Cj  1  j-IlI!  Li  ^c-<i-<-uIlJ  1  Cj  J  1 jj>.  c_tic  i  (3^ J 

Sjijl  jJl  CjI^^jJUJI  «Li_<_aj  CjJL>*j 

j  i  i  ^J 3-5_l!  1  (j-*  <J_3  ^  J ‘  ^  j3^  ^  ^  1  .  <  ^  1 1  ^j_a  y\-LtS  1 

fiLrt-j-IL)  j  i  i  Cj  1  jJLLI  1  (J-*  Lc,  <Lt-i-aj  4jjIL>JL  1  V 1  Cj  l3  Li_tJ  1  < 

L oj  3_jl_>J1  u_)j-_ilu  ifiLiijtXl  ^JLcVl  (J-* 

.  cjLjij-ifm  L^ijLxj 

4j^^IL>JL1  fiL:t_uJ  cliljJlllLi  ^q_<i_<_uIl1  1  CjJL:t_i 

.(Bismuth  Subnitrate)  cjIjIu  c:i<_>*j»  :JiLo  CjljJlill  (Jjj! 

L^  4_flJj-LaJl  4_<_olj  jJ  5jJL1  5  JlC,  Ojjj>.  1 

fiLuLuiaSLll  CjIj-jjuJI  4_<_u1jJ  i  jlj-sVl  t  ^  1" 4-  a  CjljJlillj  OjjJlill  cl)Li£j-a 

.^L_ujV1j  ^1^_j_>J1  OjjIuJI  tjj-il  L^JL:t_i  1 J 

^jJl  j-jJ-i  O-JjJlill  tl)'  Qja  ^  1 

5_i_u_ujJ  1  fiOAjJo ^  ^  ^  L>*  ^  L>*  ^-'-* 

t^i-u->Jl  (j-*  tJ-Aj5E_<_u£^^l  (J-S_b  cLusL^JI 

.(49 


fjja  ^yiAljua  fjja  ^jJl  CjLjj.^ 

i(Globin)  (((2^jl:>.))  ^q_i_uLi  i_3jju  Lj_AJl:>.!  .  fiLuLuijSLIl  CjLiS^^I 

^^Tt-tTol  L»_a  L<i^_uj_i_u  1  (j-*J  i(Heme)  ((^q_j_a»  ^q_i_uLj  (_3jju  4_j_l^j)j-j  5^Lo 

JLjJ_>J1  (J-*  C:r^  t^J-11  (j^ 

aJL^Jl  ^  1  ^  jL^  CX^  ^ J  ^ ^ ^ ^  ^-4:*  S^L^SLIl  Jl.^uuj 

i_La_<_o^Iu  JUJ_>J1  Sjli  1 

(^i  i(Fe^^)  ^^LSLlJI  <Lul_tj  L^hJLn.  ^^,.3  j_ij_>Jl  5jj  lJ5^ 

jJ_4.JLJ  1  4«  jj JLi JL>J1 ))  ‘  bs  At  1  ^tl-s  4 

(j-A^e-t-uS^Vl  jL^  ^ ^  1  « ^"i  A 1  4  ifiLjJLc  S^L^SLjj  fiLjJt-uiss  fitSjj-Laj 


1^0 


6>^ljjJI  CiLuAiboJU  U3X3JI 


.^L£Lo  fiLLS_t^ 

Sjli  ^^LSJLII  4_ul_tj  5jli  (J-*  4_iIL_o  J_i  JL>J1  5j  li  dJ L*' 

i((LiL  j_ij_>Jl))  ^L>.  (( jj  jLi  j_>Jl ))  ^L>.  (J-*  tdJ (^'  i 4_u^ij  j_ijL>. 

^l_j_SJl  .  .■  *  i(^;d?E_i_u£^Vl  (J^  1  tj|-3 

♦  BjITulII 

4_jjLj_LLaJ  1  43jJ^  1  1-4^  t  ^L^nJl  ^JJt  ^jlLajj 

^o-<a-i-a3  ^L>.  Li^l.>Jl  (y\s^-uj^'^\  jL^  (^^LualLol 

Li^L=*Jl  aJJt  i  Li^l-iJl  t  ^JIL^-i  5j-jJia:>.  5JL>. 

.^_^_>J1  ^^l£LIl  L^jl^ 

(^paljd  i  ^jL_u_iVl  p  I  ii"K  dtJjJlill  -i t-  <  1 1  >rtjj 

Sjli  jjg-ij  1  j  ^  4  I  I  ii\  5^1^  i^jJl  ^  <a  I  ri" 

^jJl  (J-*  ‘-iU ju  (Ji-S^  is:lj-<i_>Jl  ^jJl  CjLjj^  ^^LSJLJI  J_iJL>Jl 

.  ^<-u->Jl  t  ^  1"  4*-  a  (J^  Cr^ 

^ft_i_ul  ^^L£J<J1  JljJl.>»J1  5jj  ct^  ^ J ^ ^ 

^1 .  riWl  SjLc.  Ij-A  ,  (Methemoglobin)((^>ujIjKj_<i!i^ 


(j-*  1^  ‘y  '  '  -'^*^1  (J-dJJ  T  '  '  (J-«iaiU 

AjjLjjJiS  fiLdJ^^Jsaj  ^(.uaJI  1_)^L>.  ^(.uaJI 

J^lSjlll  4jj1_l3  JuJ^  5jj  <LjIjIL>.V  ^IS^I  fiLjj^j  JjJ^  5jj 

C-tJjJllll  tjjj'  (Ji^jCb  4_Sjj-LaJl  JUJljeIlII  4j:kj  <-_3jJU  Vj 

jLjJtXl  J  J ^  ^ ^  LiJJjl£^  i^jJl  (J-<tC, 

♦  jrUjlrKj^LLl.  I 

^_j_jJl  diL^J^^Vl  (J-<id  (JjJiajLlj  CoJjJllll  tJJ-i'  tjl  JLSIulLI  (J-*J 
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<_ol_LJ  4_IL1L>.  (lLLi J_iJl_>J1)  J-SLSJlII  fiLu^lj  «C<JL>.  Jj-* 

Sjli  fiLuLuijSLIl  *  tiJLLAj 

(^1  tLiJ-jj-jj— >JI  5_JL_>.  jjjljJljkJI  ^L>.  Cy^j)  ^  yj)  J  ^  ^ 

gLlTLat  (j-aj  i^jJl  ^  <a  I  m"  CjjJL>.  Cr^l  LTVJ^J) 

^  t  ^  ^  JJ  «>>  *  tl  Cj1_l^^^1  *j  i^j’AJLuVl  ^>JLA 

jJ.J>_iJl  lLUjL^^  Vj  '  ^  ^  J  J  '0^**' '  <lC 

jgIu  ^  jJ  1  Cy^_3  *— ‘d>^  ^  lJ^  '  Cf^  (J^  ^  tj  ^  1  Ljla j 

i^u i^jja  t  ^  5j.La^Jl  ^J-^-tTuJ  *. 

1 JLA  ^J^^.Jt_il  «LuIILI1  Sjija^Jl  (J-4-tIuJ  L^-Lu  iOJjUlIl  CjjjIj 

.CjIjJIIJI  j_4-l1X  1  c-^j-Ll 

C-ufcj-i  V  ^jJl  j_<i_j_A  4JLjj?e_i  [^jJ!  V 1  ^1  lLUj  qja  ^  '  ^"'13 

5j— o  ^JJJ:tI<J  [^jJl  OJjJllll  (jj-ii  4_Laj_ul^  l^H^"  , ,.  <  4_tSLIj  t^i-u->Jl 

•  (Jjj! 

(j-a  /  I  0  (j^jJL>. j_<i_uJ,  1  gLi-i-aj  LoJlI^  ^jJl  ^Q_4_<_uJ  1 

(Jjuaj  La  JulC.j  t  ^  lj-<i_>J  1  ^  jJ  1  Cj  ^ j-1 1  j-<a^L^U  ^j-lSLl  1  Ll3^  ^ 

CjLl^j-LaxIaVl  <  uLiJi^e-i  ^  J  ^  J  ^  ^  ^  Cjjj  Lh^  /20  4_i_<_u_Lll  ^>JLA 


^jJl  j-<mI11  1  4_Lj_aJ  (J-t-iSJ  LoJ-t^j  ijj-oAZlJl  (_)iaj_L!l 

.SLbjJl  CjJL>*j  /  70jj:t_l 
fiLjLLa^L  ^^Lc,  fiLfl_Lij>Jl  ^q_4_<_uIl11  c1)VL>. 

jlcL_uj  (^ jJl  iSj-ti/L-d  (llLuj^^SL-uVI  *— J  (j’A-aLLL^ 

IjL^  (^jLjlJI  1  ii^^jJL:^j_<i_Llil 

«L:t_<_ajl  t  ^  1" •■»-  iS  jJ^\j?E_i_u£^Vl  (J-S-t^  i fiLut-j-ilaJ  1  4lLAjJa^  ^Lj^L  LiJJIi  Jjlj 

.  ^i-aJ»<J  1 

^jJLlj_u_i  iSj-ijLjflJl  ^q_4_<_uIl11  CjVL>.  ^^LjlI  4_fljj-LaJl  aJJt  ^JL-aj 
^^LlII  1  JLA  i  J^jJl  *;i_La_u  cI^LLlIXI  5^ La  (j-^^ 

1  J_A  ^  1  JUje-Tn-u  1  J_t£:  Cj LLa Ll1:>. V 1  jj-*  c-tJt-i  iCjVl_>Jl  * 

.^>LjlJ1 


1^2 


6>^ljjJI  uLuAiboJU  U3X3JI 


(y\-i  cjjj_>J1  4JLj_L^  1 JLA  (J-*  ^«_<j_<_ui<J  1  ci)VL>.  j^iTutjj 

^ 5  JjtlLl  l_<i:>. ^  1  lLU  *5  Jlj_>J1  ?.L?e_u3 Vl 

L^i—L.L.al  fiLfl^jJl  CjLijLSL!!  iJaLiiJ  Qja  J_>JLi  CjVL>J1  c_tici 

.oj^^JLJI  i^\  cjI^^JLJI  ^_yA 

ifiiJl  cjI^^IlJLi  cj^inJl  s-L^JjlII 

c-i-i-i-ijj  lA^  (Jj  ii_La_S^  ^jJl  jft_<j_i_uj  ^ ^  4_l1jlL1  ^JLcVl  ^ * 

JJ  S  ^ ^ ^  tV>  %  1  : (JlLo  iSj^ ^ ^  4-L<JajJ.  1  Ij-C, V 1  (_>^a-*-J 

.  ^  ^  0-*  4-Li-o  Li-aj><J  1  ^1  ^  1 

(J_C.LiIu  ^  »1  <a  Ir 

(j-a  i  Lbl—Lual  jjj-LajtJ  ^i-u->Jl  SJijjkjJLI  fiLuLui^SLIl  CjLj^jJLI  < 

.  ^Lj_ujV1  2  ^  •-^ 

^Li-ojkI  ^-LcaVl  (J^Lili  dujJllJl  tjj-ii  (jl-i  jLSll^l  iJJLlAj 

cl)Li£j-^))  ^Q_i_ul_i  1  [^^I<_>»J  CjLi^j-a  4.jj>Jl  CjLijISLII 

5  . ..  t  cjjL:tj  (J^-Lij  ,(50  i (Nitrosamines)  ((^>_oljj)jJli!l 

•lU^' 

LiJ_l  jJj  5  j-^LUJl  4_al_i_o  ^1 CjLi£j-,o  t  U  . 

*—) j LrtliJ  1  (j-*  tlA-^  iSj— j_^  ^  (J-*-^  ^L_ujV1 

Lr^  CjjJU>.  ijy^  t.  <  I  <  11""  L^jl  CjL^jJkl  aJJt  *— ‘:i>^* 

«Ll<3  L^  a  a  «  ^  i  ^j_o  Lj^^£LuJ  1  i  5  JUlI,  1  ^  C?^  ‘  1  ^ 

.  1  i  J-tSL!  1 

Jl^  Cf^ 0 ^  ^Li  <— JjL^elJl  CjJI 

JL£  i^Q_<_u_>Jl  $.l_Lai  CltJjJli!!  (J,C,L^  fiL:t_uJ  ^L_ujV1  ^i-ojk  ^^,,3  (j^SJu 

i4lLu.>Jl  O^*  ''  *-_)Li_i_u^1  (J-<i_l13  Qji  LJ5^ 

4  ^  Ua^Cljj  1 


N  -  H 


O  =  N 


© 

o 


N 


© 

NO  +  OH 


jh-al 


in 
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i>J_A  (J-ILa  -  gl  •  U»1  A  fiLSj^)-Laj  LiJJIi  ^cSL>Jl 

L^Lj-AI  i5j^Jia_>Jl  Qja  aju^  fiL>.jJ  ul)VL<iIi:>.  1  j-uHu  ^jlUlll 

I  c> 

LiJJ jL>. ^  ji^  L^-tSLJj  i ■  ^i-u->J  1  cy^ ^  o 

CjIjJHII  CjLj£j-a  ‘  4-lLk-1  \j  4_loj.i>JLl  Vl  ^1 jjI 

.  Cj  Li  jj-xfoX  1  ^  Luaj  1  Jj>. ^  L<i£^  x  OjjH-lI  \j 

5  •  UVl  (JlLo  ^jLtJ  (_3lj-x_uVl  c_ t::t-i  fiUi  LiJJj  (J-*  ^ ' ^"'^3 

(j-a  Lfl  1  jij£L^  4jlj_x_u  1 ^  i  ^  La-Lti  1  JL>.  i  j  » (J ^  ^ 

.^Lx-uJ^l  SjjLA  (J^  1  j jijJlll  1  ul)Li^j-a 

^_^ylilu_uj  ^L_uj^Ll  (2>^i-4-j  ^Ls  i*-_)j-xfiJl  j>Lj-4-i  Sj-ij-xioJl  5_iLl»J1  c_<->ij  LiL!ji£^ 

.  ^  {-i-OA^  L>>  LljL^  ^ ^  ^  ^  ^  ^  ^ 

lA^  L^_tSLJ^  idujlLil  SjLc,  *-_)j-xiiJl  ^Lj^ 

U;^  J-  xa-ftTn-uj  fiLj^ljjJl  (J-*  <— SjijljJl  CjIjJHII 

.  ^  ^  ^  1  ■  A 

^J_<J_X_U_L1  J  J_SJ1  t  ^  JjL>tJ  x  L^  4_u:3L^  (j_xi^LS_a  (J^  Cjl3uu3J  lA^J 

^LlLa  Lx_xj_i^)-b  Ly^  .*— J^)-xiuJl  ^L^  CjIjUIII 
.^^IlUI  ^ l^^-:?E_jJ_a  100  ^-44^  CjI^^JLJI  4-t-i-xiJ  Cjjlj  Ijl  *-_)^^-xfliJJ  4_>JLju3 

C-tJt-i  V  x^jL_xj_i^l  ^x-ijj>-  cliljJllll  fiLi_x_xij  ulijJi^ 

.  jft_x_xjj>J  1  Q3 J  L>*  ^  (J^  ^  ^  (J-*  ^  ^  1 \->iJ 

V  Ml  T1  jJLSJ,!  (j-<i-S  (J-*  ^  J  HI  iftl  xJJLA  t  rth'rtJj 

jj:t_i  xu_)j-xfxJl  «;1  jJlJI  (^^JjJxs  (J^  4_<j_x_xi:>.  J_i  [^jLlII 

xJJLA  xdxJjJllIl  (J-*  ^  ^  xCjIjJHII  (J-* 

3  j  xullljJllll  (J-*  ^ ^ I  ijr^l  It-Alij-A  ‘(J^  Cr^ 

xCjl^^pjJl  Lal^^-^e-iJ-a  I  20  J^e_l  l^LLajj-l  (^y^J  xC-xJjILill  Cj  La  l^j.^e_;J_« 

.  C-xJjJllI  1  La  l^j.^e_jJLa  7  J 

x^JLc^l  x^jL_xjj^l  ^a_x_xi:>.  (Jji^jG  uliljJllll  ^=Lj-a^ 

juj-i  V  La-1  fiCbt-uaJ  1  jj-Ja  c-x-i-i-xiJ  i  (J^  *  ^  (3d2^  L>^  J ' 

(J^  *— (J-*  0,133  xuliljJllll  (J-*  ^  Cr^ 

280  j  <  ^LiJl  (J^j-JJ  4_i_x_xj_tJ L)  <Luj£L11  x>j_a  ,^a-x-xj->Jl  tjjj  o-* 


1^^ 
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.  ^ OJjJlll  1  (J-*  La  ^ ^  ^  3^^ 3  ‘  ^ ^  (J-*  La  1j.j5e.j1a 

Jlj>.jj  cl)lj-j_Lll  jj-il  4_Lj_aj  (J-*  (J-LSj  jl  (Jl_>Jl  iUtjjlaj  LuSLa-i 

J.j>.  jj^l  jcSL:tjj  ji  ^jL-s"  . ..  t  LuSLlj  i Cj  1  j lj-Ja_>J  1  j j  jJja_l11  ‘L-s 

i filli 1  ^j.j:t_LJl  t  .>»"  ^_j-jJl  OJjILlllj  cliljUlll  La 

.*-_)j-xflJl  ^L^  4_lj_u_lJLi  LiUli  (J-*-1j  ji  , ,.  t  t 4-lLk-L  1  ^JLcVl 

*J1)1j-ILJ1  *Jl)Lj£j-a  4_Lj_aj  ^ 1 1 

.j«j:tlll  (j-*  j-Ij£^  (J^  LaIjjje-jIa  ISO  (^jl^  <l1oj.1j>JL1  ^jJtUl 

^LaiaVl  jJLaIl>-1  (ji  1)1  t  j.^ Ljla  till 

1  <  '•  ,  y ,,  iijijiJLjJl  ^JIaTo*.!  1).c  Ij-u£^  (J-^  cjIjUjJI  jjjV 

Cj  1  j-j_tJ  1  4_Lj_u_j  ^  1  Lj-3  Ljljj-iIIiJ  Cjj  JLu3  Lb  j  1  1 1  1 JLA 

.  LaIjjje-jIa  50  ^jjl^  L^^IjjI  ^^jaj:^  ^1  ^JLcl 
LiUS  ?-lj.j>.l  (J_SLa_L1  (J-*J  i^-Lll  (j_A  CjIjJLLII  (jj-il  ^Ijj  ‘ 

^  1  ^  [^jJi.>JLl  ^.LLl  jIj-aI  jl  i?.LH  j-j_La_A_i '. (JILa  fiLt^Li^Jl  ^^Ij-LaJl  j < 

iCjljILill  l)j-il  (j-aLjualLol  . .."  ^_yjJl  4.^jJ^l  cl)L:t_tjljJl  *  Cr^  cliljUill 
i(J_*L»H  jjyb  ^1  jJtjj_u^LJ  ^_Luaj  't  4_jJLc,  (^Ij-LaJl  iJjLA  (JIa  i>SL!j 

u_)j-_xfuJl  i>L.^  4_j_A_tJ  ^j_ulj  (_^LLa_i  ^  1  JLitIu_o^LJ  ^JLuaj  V  L^_tSLIj 

.  Sj-jjSLII  1)  jII 


^_(_ulj  (_^LLa_i  ^jjl^  L^-o  1  jLitj-i-u  1  1)SLa-i  4_La_u_uJ  (Jjl>-  tiJl-L^  lLUS 

^Lll  5jj.jkj_I.1  cjIjJUJI  cJs-Lo^tj  ^Ha  i^SLaII  i)-^  ♦  ‘ 

(j_A  <LjJLj^  g>  j  L-n  '  '■  i>L.^  ?.LH  IjLA  (jlajVl  (jlsLi  (j-a 

jjSL)  u-ij^tTu-U  i>L^  ^Ljj^  lLUSj  i  L^Ja  dljlua  fiLj_i_uj  iCjljILlll 

.  l)Li-uJ^LJ  4_Lrt_LjaJl  CjL>.LjIl>.^U  Li-1-0 LIa  1  CjIjILJI  1)J-i1  j.j£^ 
^>L_^  5jj.jvj_I.l  CjIjIuJI  l)_d  ^j-ialitllil  ^Iajj-Ls  LuJ->.  O.AjLitILi_ul 
1^  ^j-salitHil  fiUfc-ulaJl  <UuIu  jJl  i—s j-Li-uVl  1  ^L  *--^1  ^^_yb  fiLi_ifuJ  i*— sj-iliil 

.(14  (_j£Liio)  .  d)  1 

4_la_uJ  Li-uJj-b  (_^LLa-i  ^jjl^  LJL>.  ^AJjlaJl  aJuh  ^Jiitj-i-uJj 

oLt^j-d  1^  ^^^^Lc  fiLi_i_uj  ijLiVl  ^jiaju  1^  4.^0  Llll  i-_sj_iilJl 

.4-oL»J1  i-_)j-ifiJl  i>L^  dSLi-iTo  ^L^l  ijjLA  ij^  iCjIjIlIII 

L^_l3  (J-ajlLi-u^  i^LflJj-LaJl  ^JLA  ■uSLlU  lLs  Ltfoll  1  J-i-ul^ 


1^5 
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(14) 


^_j_xfaIL3  cjljJllll  (Jjj_>ij  SjjlSJI  fit!  Ljj-uSLl!1  jj-*  ^ 

t  a!  «>h  tCjljIuJl  t  i  Ljj-u^JI  5jLa 

5_jj_tiajLll  5jLii!j  5^LLaJJ  j  \  ijJ_<jju  cfli-o-  ijJjj:t£L!l  Qja  \jJt 

■uSLlU  gLi-i-all  Li 

i_La_ifli_m  p  ^  tl  ^j_a  (jj-SLu  CjL:t_iIoj-a  LiL!!i  J_»_i  ^.111 

gQjj  \  ?.LL1  LiUj  ifiL<tC,l_tJl  jJLajJl 

.  jjiSLIl  c3:4^  *— ^Li-iaj  4 4_La_4_ul ^ 

5_jjIL>JL  1  4_j^  ^  ^  1  w  ^  1 1  ^  1  jLitTn-o  1  (_3  lj-4_u  V 1  j-jUju  5_a  Lc,  ^  ^  * j 

jL^Vl  44_j_Sj.j^1  ^Lj^l  uLsjJLj  ^j_u^^l  jJ-dljdl  CjIjIuJI 

jL>>  ^q-aLi-uj  t  t  ^ 1 1  1-4^  4CjLt^^^1  cj  1^^.-l%_l!  1^ 

i>L^  fiLL4_LU  1  /  .^tl  u1)1jl:>.jJ1  Lo  LlILjlS  iCjjJbJl  jj-*  1 JLA  Lo 
V  L^_lSLIj  4^_^J-J>.Vl  ^ •  * j  jLc,l^^l  jl  j^poLj^Vl  (J-* 

.Cjl^pJjl  L^-Laj  ^LjJ.1  fiLuljJl  i^\  ^Li  ^ 

Lil— L^i  <  a!  «>>"  o-jjIuJl  jl  cjI^jJHII  cjLj£j-4-»  (j-LCu  L^^  L^l 

4j2>^U-«a  (J^l  ^1  L^Lui^  4  L4I4  1  4I  j-ijl 


1^6 
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.  ^  L^jLLi_o  1^  i  LlI£^  t  ^  ^.L-ulLi-uVI  ^  1 

Vl_i  ^  ^  t"  V  L^_lSL1j  ^^_^JJ>.Vl  J  Jlc,1j^1  j]  (_p3L<i:>.Vl 

.cjl^^pJJl  cjLt£^^^  ^  s' ^3  «Lijl  jJl  ' 

Ljl_j^!  f—SLtiaj  c?-^^  *— J'  CjIjJHII  (3^-*^ 

JU>.  (J^  i  ^1  L^Lui^  i  L^-La  «il  JJlJI  1 

4.^e_i-sa_j  lj3_Ltf3  (J-^^  ^J L^jlL-u  1 J  ‘  L_J^  t  ^  »lJjLn-uVl  jl 


1^8 


JLlj  ^Lj-«  *Jijj_Lj  5j-ALla 


^‘- 

Vl  ^Li-u-iVl  L^_3jjlj  ^  4luJL>.  5j-ALIo  jJjjJlJl 
J— xIu-H—ll  ^1  J_»_l  lj_A  (J-*  t  ^  /  tl 

^c_j_<-(3  i  ^  L£Lo  (_J£^  4_a  1  JLrtIu_u  1^  1  1 

d^LLaJl  jjLua_a  qja  1jL>.1j 
L-Aj-ALtfu-i  I  t-<l  Al4».  \  ojilUl 

(j-*  J-^i-^  cr-^  J-^  er-^ 

^j-«  ^  (J  ^ J  J  ‘  lJi-I  t  t  1 

» I J I  CjL^-L^JLI  ^JJt  *  Llailoe^  .4-tI^L<^l 
cjjJLjj  t  L^l— t  , ,.  4_4^1jJ1  (JLd^Li 

j-SLij  ji  aJ-Jt  )jy-^  ^1  <a  'ff-"  <  .iVLj  jJaLitt-j 

C7~^  ^1  ^l**t  /  ..Vl  t 

jL^tt_Jl  i^\  *— jLu_uV1  JJjujj 

(_)iaju  LiJJj  ^-Il-t-i  Jl^  ijJjijJlJl  C-tjj-i  cl) LLaj_>J,  1  j 
^1  i^JJ)JILLll  iij^LsLll  cjjl>*j  cjj1^.>»J1 

cl) Lj_L<jX,  s-Lui  LjLo-i  *ijjlj_>Jl  (_)iaju  jj-* 

.  4jj.::t_Lll  jl_)Vl  *  (J-* 

cl(^  4^b-uJ  <ij jiHil  1 JU^  <ij  JL^fe.)  ciUIx^^ 

t.  < It ri )  j  1  Lilli  SjjL^l  jLVl  '  jj-* 

^j_a  clt-Jj-I^  c^i-l)LVI  ' Lj lJjJj 

Qja  1  jLt-iJl  j-il  <Uul_La 


1^9 
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4-^JjJLiJI  CjL^JL^JLIj  CjLiL^JJI  4^e_uJ  ulsjJbJl  IjLA 

.  j  Lss-lI  1  La^li-u  ^  l_tJ  1  1 

JL£  c-t-t-t-fjTu  *.4jj.^e_Jl 

cjjJIlII  1  jla  c-t-i-uLujj  i  cj  LLaj-^JL  1  j  jLrt-Jl 

(j-c,  Lajulj  ji  L^j-^  LiJJjL£j  iCjjL>Jl  L^  ijT^^  <U^Ll!1 

.^L;eJ.>Jlj  1 j-tTuJ  1 


i5^JL:t_a  d  ^l-s/a  Lo  S^Lc,  ^L>J1  aJJt  ^1_l!1 

(^jlII  di-j^^l  (j-*  o*^  iCi)^L>Jl  £>  ^t-s  / is  ^^^LjJI  jLijLti  03^ 

?.LL1  (jj-IJ  ifiLi-sl—Lll  fii_Li_>*j  [^jJl  ojjJl  (J^  lJ5^  i^i^Llll  fiLLi_>*j 

,j.::t_Jl  ^_La_i_u  qjz  5j-j^  gL>.Li-u.a  filijl-A  5_»_Sj  Lj^SLo 

<LS_La_Ul  (jj-Ij  lSAP  Cj^1j_>J1  iJJLA 

^_y_jJl  fiLj_>Jl  CjI_ljL£LJ1  t  ^  1" t  SjLijLti/  Ijlj^Llai  L^  CjJ_>tJj  * 

.  lA:^ 

(Argo  Merchant)  ((CLuLIj-a  dJ^Llll  ^J,J^  cjj1j_>J1  ajjt  4JiLol 

ijJ Lu-o V Li  a  ^l-s  / is  ijyJtj  (Cape  Cod)  « a  ^l-s  i a  ^Lol  1976 

■  a  1 . >» 1 1  .^tl  j-fijuj 


i>L^  jjjJl  (JjjIuJl  Qja  5j-j^  CjLui£^  (3^*^  dl)jl_>Jl  IjLA  qjz 

^  ‘■—‘^3^ ^  ^ '■^ ^tTuTu  1  j  ‘ ^  j  clA®  40000  ^^.jfc-iJ  1 

^^u-H-1  ciJ L^-t-u ^  1  cJ~^  cAl  ^  ^  aJU^  ^ hs  . ,. 

jLLHI  ^_^iij^  o_il£^  cjLxjI£LI1  .j-^^3  <  a  ^  >  1 1  ^  jla 


« j£j_* i ))  ^^i.<iJLll  aJ^Ldl  3>^  ‘-'-^  t ^ *  SL-uLII  aJJt>  cjjj^ 

(J-*  <-u  •  '■\>^^  \97S  ^Lc,  (Amoco  Cadiz) 

fjja  ai^Llll  ajjt  Lo  t.  < \c  t  (3^*^  ‘(j-^  220000  JjijlL^l 

.  4JijL^  2*7i\  clLlA 

cIiIjLjIlIIj  (J-*-^  dl)^l_>Jl  1 JLA  (J-*  Cj Ju-*1 

i 4_u_aJj-iJ  1  3-^ ^ J-tTui  1  ^ La  1  1  ^Ls , ,.  fillj La  Cj \j>> L_u_a  ^  Lsi  jt  a_jj.::t_Ll  1 

3^3 1  j_xfuJl  c_i_Ld  0-1  L£^  di)^l_>Jl  1  j_A  (jj-L^  j- 

4^1  <a  Mitl  4_u_aJj^l 


ISO 
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((jjjJLb  I  ri^l ))  4Ji^U  uIsjIjjkJI  ^JJt  CjJl>.I 

fil_uL>.jJLl  jjj:t_a:aJ Li  L^_a  1  J-Lajua  1  «L:t_uj  1989  (j-ujL*  24  (Exxon  Valdez) 
ju>.l_i  ^a.1  l-s"jVl  N 1  ^ "  cii_iL£^  Laj-i^  i  iSLi-oVLi  ((^LjJjj  ^-lL>.  ^Loi 

.<L<ijIjlJ1  JL;JL>J1  (JLo^ 

j,  Mi"dj  i  C.*^  (j-*  (j-1^  40000  J-^5e_i  fid^Llll  aJJt>  (J-* 

5j  j  L_>J,  1  (3-^  ^  ^_3  ^  ^  t-s '  1 1  3-^  ^ ^  La  I  lItJ-*  ^ ^  \-u±A  0^3^  ^  ^ 
4_2_La_Ll,l  <1^ Lt-fj-a  CltJLlj  t  ^  d  Jjuj  ^ 

,  1  <a  t  ii*\ !»  gL>.l  I II  a  t  <>.  SLLaJtil 


(  « ^"i ',  &  nj^j^kxjj))  4_l^_LJ1  4_u^j_uJ1  3>^  dlsjl^  LiJJ  j£^ 

, t-d  A  >  ,.j  Al t  14700  j  -*■  <  ^LLj-ij-uJl  oJJt  CLuI£j  t^jL^Tn-t-u  j ^  ‘''•‘ 

.Cjjijm 

lLUj  Qja  i4_uL>.jJLl  c^t-t-iToJ Li  4_LLij_uJl  aJJt  J-Laj-ssl 

1lA_A  ^  ^  IAs  t  i  3"^  ^  0000  ^_^_b  c^ut-iiuJ  I  Qja  ^3^ 

i  <A  /  j  A  , ,.  1 1  1-1  (J-*  Jl j ^ ^  ^3^^  O '  3  ^  ^  L>*  (1)^ J  ‘ tJ  ^  Cr^  ^ 

.MM  ^Lt>a  ' Ls *  cLfc^o  L&jL^bAjl  jlI^  t-d  a  >  ,.j a tl  LiL!j£j 

■  <d  A l-s  > 1 1  5jijjKjd.l  4-l^JI  CjLtjl£!JJj  c-tjLxu.U  jj-tAaJl 

*-_)j-<_uIl1  (^j-ll  dl)jl^_>»Jl  aJJt  JL>.  i  JulC.J 

ul)Lc,L(_u  5Jl^  Cr^3  ‘  jl  MM  iVl  I JL^  jx3e_^l 

LL!  1  3 1  ^_La_i_u  (J-*  ^ \-ujja  ^  t-s^  lA^  ^  ^ LA 

.  5^jLiJl 

j— iHiH-LJ  <A  A  .t^  lA5^  djLs  ^.m  (J-*  ‘  ^  O*^ 

^1 j-aVl  (JjlAj  Cx^jJl  j^gj-4-i  ^  ^  .t-stl  ^jjt  4jl3j  ^cuTljj  taLll  ^_La_i_u  3(5^ 

1 JLA  (J-*  ^jLj-Li-Il  i  JLu  jx:t_Jl  ^t-N  -  ■■  3^^  jLJlujl 

5_La_j_>J,l  a  A t-N  / 1 1  ^1 CjjJILI  5jx:t_i^l  aJJt  ^LjjJl  (J-a->^J  ijx^tjILll  OjjJl 

(J^lj  5jl_j_»_j  cjLal  I  ri  a  i>j_A  (J-*-3  jC<_4_j  iCjjL>Jl 

3^LlI.3  lA*^^  ^^,3^  dii 3-L^ 

Uj-^  LA^  ^1  cr^  LaWj*^^  tS^  ^  ‘-^  LA*  (Ih*  er^J 

fiL»_a  3 3-^LJ  ? LlLi  LLaJlbt_i  1  . ,.  ^t-sAA  1  1  fiLS-da  3-*  ^ 
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♦  jJu-saJl  A-laLuJ.!  C-ujJl  <J  ^Ulu  LLljeTn-u-a 

i  L^  4_jj:t_La_<_o  C-cJtTJl  i>L^l_i  c-ul^tTn-a.!  1  1 JLA  i_LiilL:t_i 

.j.::t_Jl  4_fl_ujJLll  CjLSjJo  tiUj  qjz 

4.>»jl_tJlj  iOjjJl  5jlSj  Qja  SjJt-iVl  JlcLu^  LiTu-tJ  jlj-tlsVl 

:  L^_<j_A1  (J-aljJtJl  (j-*  J-:H^  C:r^  Cr^  *^3^^  t-  <  I's-"  i  <i  a  ^^^3  jj-* 
(J^JLILi  tj^jlit_Jl  aIsjuus^  ‘(J^  iAj-uJu  OjjJl 

i fiLjJt-uiaJl  ^J_«1jjlI1  <  tiJJj 
5 JLtfl/j  i  L^LaL>ij1j  5_jj.::t_Jl  CjIjLuJI 

.<Laia_Ul  aJJt  (33^  SjLjL-oJI  ^L^l 

t  ^  t  Sj-iLLaUXl  JLi^  1  ^1^-11  4-t-i-aJ 

llil  ^  ^  lit  OjjJl  (jjj  /  IO  Oj^I  4jt2j 


.  J^jJl  iJijjjJl  '(J^  (j-*  *^3^^  \jJt 

(J^  i(_£i_Li>Jl  (J-*  3-*-S-til  ojjJl  tjL£^  llij  l-*i 

/75 ^  JL^  i^\  JlcL-ssIu  S^LLaHil  4_tj_uj 

.jL:t_Jl  ^Li.  ulsjUl  i^jja 

L^  4_Laj^J,  1  LLL  1  j  Cj  J  1  4.^Ia_Ld  ^  1 1  uLj jij  ^  I  ^  j  1 1 

♦  S^^L^uLl  4_u_aj  SjLj^ 

J_i^  jlj-uaVl  iZiJjL>>  ^1  JjijUJl  C.»£)-J  ^Ui 

Li  i  J-Jjj  iC_u  JL<i£^  CojjJl  5_»_Sj  (J-<i-*3  CjVL>J1  c_tic  i  jjy^  »  ^ J J  / 1 1 

.  1  ^  Lj^  S^tTuTiJ-l.  1  ^  i  Lt^tSL!  1  j  1  ji.  1 

fiL-j-C, l—LuaJ  1  t " <  1  Un  / 1 1  j  c1)1jlj_lL1  iJJ-A  filllLol 


^L^jl  lLU  j  Qja  ijL:t_Jl  (jy^  ^L.uj'^l  t  (J-* 

Qja  ^  ^  ‘ •"  <J  ^ l-s  / 1 1  i>J-A  j-i£^ 

.CjjL>J1  gl  ^t-N  /  :fl  CjjJIlJI 

LualLo Li  ?.m_i  OjjJl  i_L3^1I1:>.1  jj-*  ^^JlII  c-cljETn-al  1  LiJJj^ 

^1 (2h*  ^ 4JLLflIlJl  LulI  1 
tiJJ  J_i  iC-u^l  AjL^jLi  ^_La_j^JLl  «LS.La_Ll.l  ^j-LisLuLll  ^JLA  tiJJ JLi 

.CjjI_>J1  £>  ^t-s  /  :fl  4_aLj_uJl  LAjIjT 

‘.  Cj  jL>Jl  gl  ^  t-N  /  :fl  CjjJUJl  5  ijr^ 
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iCjjl_>Jl  ^  ' t  cLLiL^J,!  j-tioJl  OjjJl  4jlSj  Ji^  ijr^ 

i5j_jLiJlj  ^_i_tJl  4_4-iJl^  <J  ^l-s  f  a  L^lj_r*oj  L^Loj  CjjJIlS 
. (J-^ j  ^ ^  *  1  Jju  V i  uls ^JIL!  1  1  JJt  ^__)-iaIitIL!  1 

OjjJl  5jlSj  4^1jl11  ^l^_aVl  L:tjLA  jL:t_Jl  LoJ_t£:j 
^.m  fiLi^  j-iIiILLi  ulJ  LtirtIu_aX  1  (J-*  Lh*  ^ 

4jtGj  4£Lj_^_<_u  JUJl^GI  c-J^elu-al.  1  1  iOjjJl 

* 


dt-J^^—ll  ^1— ili-Lll  ^\^-uj  't"'l  ,  ,.t,l 

<UjLa  Cj  L>.  Li-u-a  ^  t-N  •"  t  iCjjjJl  ?.m  ^  Lcu-U  1  g3l-Jl(.,l^-i,„U 

diljLjJlJlj  ^Ljj-Jl  j-^LLi  ^L_j^Vl  ^  iOjjJl  4jlG_i 

. Cj  1  jG^^iaSU  1  CjLI^  CjjL>J1  JJLjJ  5_jjL:t_L!l 

Ji^  (_jj  i  J_>J1  IjLA  JulC.  Gj^I^LlII  Cjj1^j>.  (J-*  ^l->»-il-tJl  jlj-iJaVl  t  U 
^1  JUlj  4_jV  LiJJIij  ij-j:t_Lll  (J_<j_JujJ  CojjJl  4jlG_i  jj-*  CjjJbJl  jCL^-i 

*-_)j  iCjjLrtU  fiLjJLjJl  ^LiVl  CjjjJI  5_»_5_i  qjz  SjLjiiiJl 

1  ^  (  a  ^  ^  I  1 1  tCjl  I  I  tlU  CJ^  ^  ^  I  1 1  ^Lj-^ 

.  ^  Lij  jJ  1  j-j  t  t-s"  t  ^  <d_j  LSJ 1  fiiijGIiJ  1  ^  ^3^  ^  ^ 

4_j_3LL3  iO-jj-Ji  4.JlGj  ^ ^ y"  ^>JLA  ^ ^  Gj 

^  L:t:>.  V 1  LiLo  *1 1 J ^_i_u  Sj-jJLjua  (JG£^  (jj-I  J  ^  3 ^  ^  ^  ^  ^  ^-La-*-u 

fiLujjJl  LiL5_Jl  5ju_u£^i  (j-*  ^G_tj  i(Tar  Balls)  ((jLSJl  cj1j^»  jq_i_uLi  <-_3jju 
.  ^  ^  ^  3^  ^ ^  *  iiVs  . .,  1 ^ j  4  ^  1 1  Ll  4_L;GILI  1 

cjL_«_£j-J.1  ♦  t  j-jiJi-us  j ^  ^  ^  « jLSJl  cj1^_^))  5 jLc  (^ jGL^oj 

Jkjjj  GjIjJ  ^ ^ ^ 

(^ ^Jl^o  1  4_j^_GajL!  1  Cj  1  (^jja  1  j  1 5j  j  40 

S-bLGsVLj  T'  •  0 iC-uj-jiSLIl  j-LisU^ 

.4_uIG_<_uV1  ^ 

La^JoGII  S^^j-jJu-iaJ  1  jLSJl 

'3^  ^  ^  Lr^i  33"^  ^  ^  j  C-*-<_uljj  ^  «>>  \  1  ^  <  ^Jj^elLl  L^-Lu 

.jL:tjJl  ^  U i" j 
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4  ojj-j  I  cjI^iTuj  jL>.j 

^  *  ^^1-*  »1  ji^i-uJl  Cj1^^.SL11  0jjt  4_Lj_aj  ^1  i  1981  1jl1£^  5jjL<-saJl 

L<;— Llj  i  LI  1  ^  Ls , ,.  cJ^  ijr^  ^  ^ ^ ^  j  -*-  *  C.«JlL  (j_uILij  L 

jUXl  Cj La l^).^5e_jJLa  10  ^^.rt-Jl  ^Lj-«  ^  Ct-LL 

.  ?.  m  ^  !o  Ml  (J-*  ^ 

i>Lj-a  ^c_La_i_u  (3^^  ^^tTuTi-u  ul)l^^.SLll  ^JJt  CLi^J^  lLUj^ 

18820  cjjlj  J977  ^Lc  LOd  1 3864  j_rt^  ^^LaJlJl  ^U;lUVl 

.  1980  ^Li  UL 

3L1J-J  4_Lailbe-a  i^L;t:>.^l  4_iiltit_a  i$,l^j_i_uJl  CjIj^LII  i>J_A  JLaLLj  La  lj-u£j 
' ^  ^ /^.  1 1  ^jLj^  ^  I  1 1  ^2)-^  c-i-ucijj^  t  L^ La^  t  ^  ‘ ^  ^^^J^LIuJI 

.4^m  4_p»Jl  CjLijLSLJI  (J^  jj-LcaJl  Qja  c-<-i-i-uJ  L^l  La£^ 

(j-*  5— >»-)LtJlj  ijLrt—iJl  ^L»_^  jjj-LajLJ  (jy2Jl  c_<_*_ul^g^l  aJJt 
^JLsLj  O-Sj-C,  LajLuL^  ,^Ljj>.Vl  4ijLA  ljijJL>.  Cj^I^LlII 

5  ^  '  O-i^S^  i  Lufuj^SL-oLs jj  ^La  1  i  1 970  (Arrow)  « jij '» 

i LfliJl  (J-*  300  Jju  j-irt-iJl  ^Ls , ,.  3(5^  L>* 

fiLLa  t " ■  ^  ■"  ^Ll  SJlC,  3^'^^  ‘— *^3^^  1 JLA  Qja  SjLjJ^^ 

Ci-n-ujj  Lt-a  C.«-*-a^o  L7~^^  Sj-a-Lu.!.  Ij  ^  j  CjL^iAJLI 

.  IjTi-a^Li-Li-u  I  5 1  a  -  ■■  a  1  ^ 3-*-u  4_S_lL3  5_j ^SLa  Cj  J L>J  1  ^LSLa  ^ 

(j-a  j-^I  ^jLj^ VI  (J-*  (jy^  ^ 3^  * . *'^  '*^23 

ijJLa_<_aJl  4_La_<_u jILa  4_La  j lrt_J  1  ^Lj-«  C-U^l  <— i^t-uTu  LaJajLb 

,i>L:^l  (J^  jl  Ml"  iVl  g>  ^  * Ls 1 1  aJJt  1j-^  ^  i^m  ^Ls . ,.  3^ 
d_ft_(flj|  , ,."  i  L^ljJssI  JulC.  1  JL>.  4_^^j  0^3-11  4_2_lL3  ^  0-^^1 

.  L^J^LL  ^LIu-oVl  LJ^  T  '  l-a^  '  ^  S ‘ '*' '  3^  ^^u-a-i-u-i i 

3^  dJ^LLuJ  ^^jjus  ^^Lj_a^  3^^^  1  ^JJh  C.«^o  CjJLst^ 

4ij.flIlJl  CjljJLill  y^.Asc^  i^\ ^y^LS^-u^ 3  (j-u-a-tloJI  SjlJIjI 

.aLLL  i-L^Lo-l  (j-*  *jijLtirtiu_aXl 

^^yllJl  JLi-u^Uu  ^1  IjLA  yja 

d  Ls  j  ,^.  Ml  ^  s  '  ^  03^^ 
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^LjjL  J_4j£LI1  ^  1^  ♦"  t  L*-d 

.  1^  1  4_LjLtILa 

5_»_5_J  jl  Ml"  ^1  ^_5-Lc.  (j-*j-Il  (J-*  5j_a  Jju  fibl  LiJJj 

^Ij-Ll  (J-*  5JlJJl:>.  i—SLu^l  IJljj  j.::t_Lll  ^_La_i_u  3,5^  *— *^3^^ 

^  t  ^  5j-_j_ua^  5j_a  ?.Lja_S_il  JL»_j  fiUl  CjL_u1jJJ1  '  ly^  1 4^ Lum^J  1 
3jljjl>.  c^L-Lj^I  3jl^  d  ^ Us  / 1 1  ^J^lJJl  cjjL^ 

i cj Lj^^ILjSL!  1  j  iCjl jLufc jJ Vlj  iCjVj^eSL!!  '.(Jii-«  «LuLj_4jSL!1 


t(J-^  (J-*  i>J-A  (3^  J-*  ijr^J  i4_L5J_>Jl  CjLj^j-11 

.(51 

(J_^_<_aJ  ^LjL^  jJLuaj  t  jIjJlI  aJJt  c  < \c  t  y*^  IjJiiJj 

4_j_>Jl  *ji)1_ljLSL11  3“*  ct^  llUju  ^ L^Li^ii 

Lt-fjJ I  jlj-ll  ^J-A  iulsjL^Jl  cLdia-Ldd  5_Laj^JLl  ^_^IuJU 

cJ^  c-*-i_<_uIbj  Au-uJLI  « >\  1 1  3_d  ClJ^ JL>. 

. ciiLtjLSLll  3-* 

i>L^  (jr^  c_i_Lj_aJl  CjjI 3'  t  •  JJ 

V  Cj  jl  1  ^  L)^.J  *■^^■‘^3^  CjLLa_L>JL  IjjUJl 

.jlj-<;Iu_uVl  ^Lojua  L^  (J^ 

^j^^jLi  (^LL^  .  ‘  cj  jl cj  jl ^  « ^"i Vj 

Cjjldij  i  jL^e-Jl  Clt^jLfo  Cj1jL>.V1 

1 977  ^Lc,  i>  JLA  4JlLai  3-*J  »  ^L^U-aVI  3"* 

0^3-11  3^  (J^  i>L^  Cli^ij  [^  jJl 

(djLjj  LuL_u))  5l_t^  jldl  jL>.i  cjjl>.  (^jJl  jLfc-ijVlj 

yja  ^IjLa  CjLl^  j LojTu I  c-t-ut-tjj  (^jJl  Sj-seHtl  CjLiV jiLi  ^ 

i  1  jLiju-u  Li^ij  1  l^cuJ  1  cii^^ij  c^i  ^  1-4-4  1 4  LI  1  ^  Ln  / ,. 

.  d  ^  Us  *  t  1  ^JJt  ^yHj-LlU  CjUI 3"^  cJ^  L^\ 

4  I  mm  La  oJjdso  LuL_u  SU^  3l  3''->dl  LiJJIi  (J^ 

4_jj  Ll-L!  1  5  Lj_>J  1  ^1  j_i  i  (J^  3“*  ^-Lv  3-^  ^  Lt£^  LiJJ  j j  1 4^  3  ^  ^  ^  4ft-L.J  1 

.  4^  1 1^ 

t"4jM  '  3-\_i  ^—‘£3^  L?J^'  *— )Li_i_ul 
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(J-*  (J-*  SJljlj  (J^  *^,5^  t " ' ll-s .1  1 1  j  jLrtjJl  i>L^ 

tiJj-ILxIu-i  V  uIi^vLsLlI  0^3 

^_j_fl_LS_>Jl  j-Laj>Jl  alLs-S^  / 1  0  *-^£3^  ^  gLt-i-u-b  VJ  Cj^JUll  1 JLA 

i^LtJl  jl  Ct^  ^  iJ^  CjI  JL>.^1  LiJJj  *  Qja 

(52 

cl) LjJLi-C,  «;1_lj1  CjJ_>*J  ^1  t-N  "wVl  '  Cj1jU>.V1  0jJt  filllLol  (j-*J 

dt^l  cJj-cuJ  j\  i4jj.:3e_^l  jLj^I  (j-*  ^ljJtIu_ul  siLul  j\  t(— al  I  .iVl 

*-_)j-<_uJ  j  i  i jL:t_Jl  j-tl  dujJl  (J_<i_=*o  c-f^LiVl  lLs (J-* 

.Cj^I^LlII  ^-Lul  fiLji:>.L_uJl  jj-*  *— *^3^^ 

^.Ltji  t ^ ^ t " '  1  1  1 1^  cjLiLijJl  ^ypjLij 

jL^_lJ1  i>L-j-*  cjj-Li  5_i_u_^^^l  *-_)Lj_i_uV1  jl>.1  ijLst-iJl  Laj-u_u 

.  Cujj-j  CjLLajJKilj 

^1  ?.l_l^  Ct^I  ^  S"' ^ 4^jLill  tl<->-jJ 

?.l_tj|  L^jl uLbLajtU  j.::t_Lll  L^Lc,  Ji^Iu_u_a  jj-*  /30  .^^_4-i 

O-jj-Jl  (J-*  L^ l-J^i.::fc-a  (J-^  o'  '  ""  ^  <^1^1111  tjV  Ij-liaJj  , 

J-iJljUS  L^Lc,  Jlj"  I  II  USb  ^  ^  ■"  *  / 1 00  4_lj_u_L) 

.«LjJ_Ls3V1  -3^^  C3^i  5jLc  ^J-CsSJ  clu^l 

cl)  Lc  Ji ^n.tj.4J  ^  ^  y  1 1  clcjjJl  1 JLA  «L)  ■  1"  ^  <  Qjl ^pill  ^Lx-)  4Ji^LcIl 

.  1  1 JLA  ^  ^  Lr^l  *— ^  ^  A-l^^!-)  ^  ^  >  >■  <  Vj 

cl)Lii.>JLl  ‘(^0^  tJ^  ciUj  (Jjt^  Cr^'  c1)^1^1_l11  Qja  cl)LLo  ciJLt^ 

JUlJ  C-t-t-CuTL)  jJ  1  (Jj-SlcJ  1  1  (J-*  oj ' ^  ^  ^  ^  ^  Ct^  ^ 

.  jLHI  cjI^ 

i^jlL>tJ  L^i  jLSJl  C:r^  (j-* 

Jl^  ^  IjU^  4-c<-fij  1^^^  *-^^d3~^  JUJL^^l  ^  4-ct.tij 

oJJt  j  JU-si-o  1  JLA  ^  ^_^Jt_u.LaJl  JL>.^ 

xIlILl)  O '  JLrtjl^  i  $.1 J ^i-uJl  (JlSLll^  cl)l^^.£Lll 

j Lrt-cl  1  0 L^  cl)^l^ Lcl  1  cl) '  -a  Qja  jj_u^j  (JSLxlu  ^Il-u  j Lrt-cl  1  j^paj-C, 

.  cl)  1  j 
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jLrt—iJl  ijL-J-*  jij  tJSLiTuJ  ^q_aLj_uj  cl)  LjJ_<jjl1  1  '  ciJLLAj 

*-l^  (j^  ^-Lll  tj  t-o*^  cl)ljl  <ar  '. (JlLa  jJjijJlJl  Cjjj-J 

.  £l  A  hr  -!>.  1 1  43  l^j-La.5^  j  4  ^■— *^3^  ^  ^  J  ^  1  _3  ^<-f^uj  «LjJ_4^ 

j-Ju-a  ^3^  ^  ^  ■**» j  Ld  c.4£^1  J 

ju>.i  j\  4j-j:t_LJl  ?.L11  IjLA  ?.LsJl  4^_U1  ^.LLL)  LSJLc,  dujJl  3-* 

.  ?.m  cjJjTulij  3“*  ^  ol-^ 

(J-^j-J  ,4_j1ajl!1  4>J_A  3"*  CJ^illl  3^ 

iim  3"*  SlXc,  fiLo-Luaj  3-^^  (J-*  1  ^1_>J1  dujJl  3-* 

^Lll  Ijlj^  cj-^  4_ijL^1  cjLl^SLII  LlISL^^^  i^uLC.  ^ h ^ 3'\_aIL)  i^jlII  ^cJJLl 

.  jcrt-J  1  ^  La  L^  LSJ  Li  L^ ^  1  ^cIL)  1  jJ-L  1 

Sj^j-lSLII  Cli_3-I^  l-^"tl  (JIL4-1  '. 3^  (_)-iaIitI<J  1 

(J_^_4_aJ  V  ^iSLcu-a  CjM^LlII  ^_^JL>.1  (3j^  J-d  j.::t_Jl  ^Ls  -  ■■  313^  03^^ 

.  L^l^JLua 

^  ^  ^  5j  Jl-SJ  1  L^  ^  Ijj^uSLiJ  1  ^1 ^  1  *  d!  LLa  3 '  3^  ^ 

■•  Sj^uLua  cl)  1.13^  (jj-IJ  1 3  '^^33  ^ J ^ ^ 

44^^531^1  d)Liii*JLlj  djLLilll '  1  (Ji->»j  3^  dU ju  L^lSL^a^  4«;m  3^^*^^ 

4^i_La_Jl  5j_]jLii  ^-ucj-cLaJl  4_jJ_<jjlI1  aJJt  3'  ci^'  3^  Cr^i 

^  3  ^  3-^^-^  ^  lIU  jJj  4  L^l  <a^"  ( cr^l 

.Cjjilcll  IjLA  (JlLo  ^IjJ 


^  t  ^  j_3_Li3  (jr^^  L>*  (^^-alatlcLl  SjLC,  doo JLitTn-u  1 

i>J_A  3-^J  ‘‘— *^3^^  iL^jia  iJJLA  ^_^JL>.1  3  ^  J  4?.m  ^Ls . ,. 

JLC, L_4iJ  j.at_J  1  i>L^  3^  ciUjj  431jj>.V1  (J^  (jr^  4_a  1  JLitlu-u  1  ^  ^  ^  ^.ajjJaJl 

^_L4-)  J  *■  ^  4^ LLaJ  1  d4^3-^ f  ^  ^  ‘L.  JUj^  Cr^  3  J Lc. 

•  Ut^  ji-^'  ji- 


4  I 


!jy-^  •*— ^01  Ct^  4_fljjJaJl  aJJt  ^  1  JLitTct-u  1  c_<c?eIu_4iX  1  3-*  (J-^J 

4-l^JI  cl)Ltjl£LIl  3-^  LLIL  Ij3_ttf3  c-«-c<-uJj  4 4!u- J I  L^jj-^at.)  t  U  r 

5j.at_)Vl  3-*  Cr^  JLc,L_4iJ  L^i  L;^^  >  g)  ^  1-n  / 11 

4  m  ^Ja_4_u  jji 4_i^  LLaJ  1  dt3-J  1  3^  (^^-alatli!  i  (3^  ^ LlA j 
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jLC,Lcaj  1  /  ,^\\  t " '  1  / 11  ^  1  jLitTn-u  1  (^1j.IaJ1  aJJt  '  jL^^Iut^ 

.^m  Oj^I  j LiTu-U I 

Cr^i  ^ ^  LtirtlLj_uja  CjjjJ  1  t  1  *Jlj  1  ^ Ia  / 1 1  ^ 

4.jl^_j  ^  A ^  "  LiU  j_ij  4^)-^e_Jl  ^Lj-«  LpcjjjLj  ^tTuTu-i  ^1  c-JL^cHj-uJ.  1  1 

.  ^  ^  (j-^  j  5  JLo  Jju  «Li^  LLaJ  1  1 

d-<aJt-tJa  lJ5^  Cj^I^LlII  Cjj1jj>.  Qja  ^U-u  ‘— o'^ 

(j-a  fiL<jJtju3  CjLl4£^  ^1  jJtIu_ul  '  '  1 <  ^.ojJl  aJJt  (Jjx  L)|-^  lJ  c_ tic  1 

^JL^n-gjl  ^4^  1  <  t  ^  Us  / 1 1  4-uj£^  ^  4  4-tC.Lu^l  4 "  <  1  A  Us  i  H 

.  4_La  ^__^-iaiitlJ  1  C.^  4-l4^  ^  CjVL^JI 

JUs-i  (j-*  (j-i^  10000  ^1  JUjr-  "i  I  .il  CjVL>J1  ^_^JU>.J  j-aVl  '  -  ^ 

(j-^  Cj-i^-SLj  O-jjJl  (J-*  ^  ^ '  (j^  jLrt-iJl  ^_La_i_u  ‘  1  /  .^tl  t " <  1  A > 1 1 

.^ji^^^ILJI  c.*^  l>^  18000 

^j-SLIJ  SjLc  (J^l^  C-t^l  4jLaj  ^IjJ  4Gjj-LaJl  aJJt  C^se-:^  J^j 

Jt^  ^  4-^1  /  tl  t  ^  tA.  ;  1 1  ^j-o  p .>4!!  jjGJl  IjLA  (J£^  ^ljtitlu_ul  ^1  Jl£^l  (J-* 
<l!  i«l_aLc  <l!l-l.lUj  ij-jrt-iJl  i>L^  ^L»J1  CjjiliJl  f—SLGai 

^jisLLllj  ilsjL^Gl  4Gia_Ld  ^^a.yu  CjLijISLII  SLo^  ^^_u_uJl  * 

.  L^J  SjjL^l 


\jJt  4_jC,l_Lu^l  t " '  1  A  Us  ;  t  1  ^ljGtIu_ul  ^jJtGluLJ  (J-*  gJLLAj 
4i_LA  (jjic  OjjJl  4_»_5j  jLfuIbl  1 1  IjLA  (J£^  c-t-i-i-uJ  V 

4>J-A  C-ujJl  j-^jG  L-OJ-iitJ  Jftib  lLUjUj  ij.:3e_Jl  «;Lo 

^1  £>  ^  j  A,  1  tl  cjIGjLSLJI  ^ * j  Ljj-GSLlJI  L^ji-o  , ,."  jijjl>. 

.  L^-La  CjLii^JLl  ^JJt  (Ji^oj  4  <LtJt-u.LaJ  1 


(J_<ijG_t^l  4fiL4jljLll  C-tjjJl  ijy^  ^L:t_b  O-a  jGtTn-ul  tA^J 

aJJt  ^cJ_uaj^  ,  C-tjjJl  a m  (35^  4^LLaJl  1 Q-a  ^ 

JlcL_4G  4fiLi_u£^  Cj LiijeTn-u-a  aLil  Cj-I^  *■— *^3^^  4Gj^i£aJl 

4  0jjJl  fiLGjJa  LlLa-t^  Cr^  JLcLljjj  1  4  JJt::t_a  ^iSLo  OjjJl 

Lj^t^ jG  «L4-s3 t ^  1  gU jLij  4^).jt_J  1  a \-A (^j-A  1  «i^ L-tJ.  1  (JjIGjj 

.  aLil  ^c_La_4_o  (3^^  (J-* 

4^1-11  Clt_3-i^  3  ^  CloOLAi&rLi-ul  LiiJG£^ 
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4_^_d_Lll  ^JLd^l  *  jl  i^Li-ssl^  i^j^\-ujja  5jLc  LiJJii 

.jLrtjJl  fiLi^^_i_uj  i4ll^lli£^  Qja  iOjjJl  ^_La_i_u 

LlLt-u  L^rJ  I  Cjlj  jl «L5jj-LaJl  ^JJt  (J_^ju_<_uj  La  SjLcj 

<L_LSLa-a  d_j_a-^  eJ^'  ^  1  J-Jt-Tn-u  1  (2>^La-i  4JL»J1  L^ILsLiSLi  t  ^  J 

.CjLtlaJLil  L^-La 

!_>. 5  Jl^  ~  ^ ^  *^3^  CJjilJl  4  K  Ml  a  La  SjLcj 

j^jJ!  ‘L«.  ,  ,.j"  1 1  tVl  j.::t_L!l  jLrt-iJl  4JlLai  (j-*J  *  filliaJLl  4_i_ifo  jL:t_Jl 
^1 i  jLLa  fillaJLa  Cj  jLoC,  4_jJjjJl  Cjlj-a-iJ-ll  JL>.i 

5j-La_u_uJl  Sjjj-tia  aLa-Lt-11  jL:t_iil  VllLa 

.  I  1 JU^  1^^^  <JIj I  Lis  La.^^  1 

Jl^I  ^Jilas  4j|  <  U>  /  -‘j" M  ^^.stjJLI  JU J-tTuJI  CjjJhII  c-t-ut-fjJ Ij 

4_ajL^l  Cj^L^Lj  Cy^  4_aL^l  ^-uLll  Cjlj_aJ.l 


ju  llULlI  i  Lij-c,  Lijijj!  (Jj-i  4_i_a1  jJlj  ^-lL>J1  jj-* 

CjjJj  (J_al ^a-Al  (J-*  L^Liise_a  4^  ^  Laj  cli^L^LtJl  oJJt  (j-*  *— 

1  ^_^iaju  *-_jj-<_uJ  ^  ^  Lh^  ^3^  ^  ‘■^  ^  ^ 

1  1 JL^  4-^^tfuJ  1  i ^iTuJ  1  JLI^  ^  ^  ^  c-t-Li Lj I 

4.^  La-tfdt  1  4_lis  1 j-*Iu  ^j-a  (J_£^  ^  ^  ^  ^JuTLa  1  1  jJL  1  0^3 

.  4^j_L^lj 

Cj^L^LLILi  ^^La  j-a-a  j-Aj  1  j.st_j  j-a:>.  V 1  j.st_Jl  j-jUju  LiL!jl£^ 

La^  4 i_La_<_u jJli.  1  3w^^  C3^i  L^'-^LL^I  i_La_j^JLl 

SJlC,  (J-*  ^IjLrtTn-ulj  c_«_La_uJlj  f—sLxfuSJu-uVl  diLjJ-a^  *  4_i 

dtJj-*  djJiLll  4-t-<-fjj  4^  •-^£3^  lLUjJj  44jj.stJ  jLil 
l—ajut^  4  I  982  (J-jj-il  4^^-a->-^l  Cj ^ij  Cj  Jl>. 

j-j:t_jJl  4>L;-a-i  ^L>J1  duj  (j-*  (jLlLsVl  jj-*  <— dilj-xlo^  d-LLLo*.! 

.  ^  I  ^  /  »<  1^  d  Ls  *  A  JlJLC, 


^  ^  '  j-La^  4C.(jjJl  (J-*  LjLaj  ^1  Cj^JUJI  \jJt  SjLui  jj-* 

(j-*  ^LLa^l  aLLl  ^_La_4_u  j.aiaJ  d-iL£^  4 di  1  jILaji^  SjLc, 

^  Ls  ■  ■■  ^_^LLaJl  dtjjJl  L^  i_L3L>.!  4^JjJl11  j3^  '  ^1  La£^  4 (j_uJj_4_uJ  1 

.di^L>J1  IjU^  i^yA  ^^L-ul  3jLc.  Jju  aLlI 
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1 J-tTuJ  1  Jl_Lc,  «;LL1  fiLuljJl  OjjJl  c1)Ll4£^  ^ 

^Ljj>.V1  '"'•t '  L^l  JL>.JJ  i(  I  98  I  -  I  979)  SjJliJl  j-<i:>.Vl  j.::t_LU 

i j— t-a_SJ  \j  *-_)j  Lc  (j_u  i j  filjLS  1 ^  1  g>  ^  t-N  '  1 1  jJl!  (J^  ^  Ij-Jst-jLo  I  00 

,  ^LiU^  ^  1  0  hXj  hi-<-U  4-1-1- UJ 

j.::t_Jl  VI  (^LsLUl  t-  < \c  1  (J-^  4  1 1  ii\ 

i^Lll  Cj Ld l^).^5e_^  10  J-^e-J 

jJj-jj  j^yJt  4-»-^j-a  j-jUju  4_i-i-u_tJl  aJJt  Vl  lLU j  (j-*  ijT^J 

.  J-<J^  V 1  1  ^  (J JjILl!  1  tJluj-l  Cj jili-1 1  4_lSLiru.a  5  JL>.  (jyic,  ^ ^ 

jLlVl  Qji  i  c1)1j-4-L1  jLjil  Qji  ^-jJ->J1  j-jTuuJ 

Cj^I^  Ll!  1  4.^  i  ^ 1  1  (2h*  4.^13 1 ^ifuJ  5j^  1->JL  1 

^_jJ->Jl  IjLA  CjjJbJl  4-lSLifu-o  Qja  jlj  Lx-«3J  i^JjjJljJl  jj-*  ^ '"  V  CjLui£Li 
(-Sj-jLj  Lo  cjjI  (3^j-*-^^  lA-j 

i>L^  (J^gj-ljJl  O-^  (j-^  4JijLA  uiiLui^  *-jj-i-uj  cjjI  iCj^I^LlII 

.  ^_jj->jl 

i>L^l  2_j_L>J1  c3^J^  (J^  0^j3  ‘ 

l^-a  1  jLitTn-u  \j  i  t  J  l-s  t  jJl  aJJt  jjjJisl j-iHj  ^Lol  Qja  jj-*  C-cJt-i-uJ 

d  ^  / 1 1  1  ^  t-N  -  ■■  ^  i  J  1  duj-1  du ^Jj  lA^  1— ij-ifuJ  1  a  Ll* 

.C-ijjJl  jIjI  LaLx-»  L)^  L^ld  c-i-ge-i-fjj 

4_3Lj.£^  (jij  i$.L-Llj  d-Jj-Jl  (j-*  lJ5^  LLLr^Tn-u-a  ^1  Jju  1-.<1^  lA^J 
IjLj^  i^-ji->J1  ^La  ^LtSLl  LlJj-^  ^jL-u-a  dijLua  c-i-LraTn-u-l  1  IjU^ 

«;l_ll-j  4_2ijt-A  4_2_lL3  ^3^  4_(SL1j  ij.::«_l11  ^-Ls-t-u  t  ^1-n  <  ^  i _ ,  As^l^l 

Qja  LjJ J  t  ^ U^  1  ^l-s , ,.  1  J_]  1 JL^ J  i ^-Ls-i-uJ  1  1 JLA  Qja  (Jji-3  (3"<5-^  ijr^ 
IjL^  4_pe-La-i_u  C-i^cTJI  i-<1  ^  it^tl  Ojjij  L^-Lu  jl^T 

t  ^  ^  ij-jjLjj  Lb  4-l£i_j->JLl  4JLl.J1  jjjJl  LbjJb-i  ^-tbalb 

d)^L-<i_^l  4JL_o  ijy-^  d) LLa-j_>JL  1  j  jLrt-jJl  ^jLi  IjjLSll^:!  j-jJLU  ^1  c-tJt-i 
^1  (J-*  Ct^J  ,d)Lii->JLl  (J^  1  o'  4 '(♦J  it->tl 

jL:t-jJl  4_£l-L3  VJ  4-LbajV'  5j^l  gL>.Li-u-a  jj-*  7^70  jj-*  ^^Lj-t' 

(J-SLi  L^  dljJbJl  jLil  dlljLlj  5jijjL?e-o  C-lSc-u^  I  lA^  d)  LLaj-^JL  1  j 

.  1  dij^  d) '  Lt-S3 ^  1  ^ 3-b3^ 
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1-4^  CjLtjl£LIl  1^  ‘~’‘d3^  clsjJbJl  (J!L4-»j 

:  (JlLo  4_j3  Lajij  V 1  L^IliiLol  (j-*J  Cr^i  (j-*  ‘  ^  1"  < 

^lTlJ  1  :  (J-ILd  0-jj-jl£LI  1  ^  ^  ^  5_j ^l^JL  1  Cj  i  J  4  ^3  ‘  lHAlI  1 

^  iCjV ^^t£^^_uJl^ 

(JjLo  O Lj^_J^j-£jj JLj_^  1  JlJLJ  1  < ^ j  ^ -V-  C-<-i-i-ijj  CjLi^jJ,!  iJJLA  ^ J 

‘.(JlLo  4_j_>Jl  fiL:t_<_u_jVl  *JlJ Lj^j^jij JL^  1  j  oSJt 

4 JLi£L1  1  4.^-1- ujI^  i4_lL^jl11  4.^-t-uJ^  1 
4^__y^Jl  ^2>^l£LIl  SLo^  t-4  Ia  «>>Vl  tiJJj  iS-^3^ 

uIjLljLSLIIj  tjJl  <a  ( >iVl  (J-*  I  6000  j-^:t_i  (J-*  */•  1 2  Cjj-jse-tJI  ^-^*4 

L<i£^  iSjLfoJl  '  L^  ^^SLi-u-n-ujj^  ^-lL>.  (j-*  Cj-»-4:>. 

.  (j 1  ^ ^  Cr^l  tj  '‘^"  ^  ^"T  *  "'^ ' 
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15 


jl  l-s"w Vl  JL>.  1  jJt  CjjJIlJI 

IjLA  L-d-LsaJJl  ^L<-fjjVl  L^ 

i  4-!Ll.|J  1  ^^uU^ijLC.  C-l^-U^  I 

.^L_ujV1  5Lp» 

uiiLc,!  «  mi^LI  Sj-ajiil  ^L_ujV1  <— 

^  t  ^  ^L^jJ!  4_Lj_L5J1  ?.LSJJ  *-_)LS_c,i  5_^j_(Jl 

4^Ii  dJ-i-L^  ^  i  1 945  ^  ..t-N ,  ,.^  I  6  L.4^ulo^gj-j_A 

icLconj  ^LjlJI  (j-*  (j  Mt->  t  <ic  1  9  cr^  * 

j,  j  1^  jjLc.  5jj)j_(Jl  cjlj-jjsE-ilJl  ajjt 

t.  M 1^  1  Li^  i  jj-3  1 00000  (Ih* 

(^a-U-jjlLI  ^LSLt-u  (^j-A  jjlc 

JJU  J-J^  JJlC,  ^c^-Lo  iUllLlLua^l  (J-* 

. CjLc.Lft-dj'^Li  ^o-^IuLusi  j3l  (^jja  Cj1^_L(_u  3jju  lLUj 
jjLjuiXl  (-_£^\il>.Li  ^Lt-iTo V 1  jIjT  t 
IjU^  ^Jlu-u  t^Lcfjj^l  4^  Jl£  (^toXil 

^1  , ,,  1^1^  ^jlII  t^Lt-1-0^1 

.^Ljt_<-u^1  IjL^ 

(^Jij_L!1  ^Lk-Jo^U  JL>Jlj 

^  t  ^  I  J_>J  ^Lt-UJ^l  (^PojJtlu  Vj  [^jJl  ^\ 
5jl>.j  (REM)  ((^jJ1j»  5  jJt  4_La 

(jj_bL5Lj  (jy-^^  '  ^  ^  t  t  ^Lk-Jo^  1  (j_ul_J_5J  (J_4_JlIu_uJ 
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(J-*  Ji_aJ  ifiLj_Lu_uJl  5_iufoVl  (J-* 

.  (Roentgem  Equivalent  Man)  ^u-c^VI  CjI  ^KU 
3j_(Iu  c-i-L^  t  ^  -a  g>  <>.tl  cj Lc. Lk-iTo V Li  aM  .  ,.V1  ^jlc. 

1  ^  j A  CjLcIjuIuVI  ^>JLA  J!lI  1  jl^  ( (lib  .  CjLcLjljIuVI  ^>jla 

jlj— ilaVl  (J-Jj_LaJl  (jy  \  r  JL£  VI  JL>J1 

.^L_ujV1  4^e_i-saj 

^Lk-iTo^  1  (j-*  5_iL<jj:tiI  fiLjJjjJl  a_L:t_Ul  L^  ciooL^  a^M  <^"^1  ?.L>. 

JLiIo^l  tj!  (  Commission  Internationale  De  Protection  Radiologique)  (CIPR) 

1  (J-*  c1)Lc,j..:>J  j.^li-uJL1  «L?e_uJ  ^ LLsj-i-uJ Li 

((^j»  ^  a  < ^ 1 1  ^Lt-Jo^  1  a_c,jj:^  il)5^  LoJ-i^  C:r^  L<ijL^ 

.  J^lj 

V  t  *>»  1 (j-i  (_)-!3L:t_tIoVl  (J-*  La!  i  (j^Lia  Lb jJ 

^j^SLb_u  b '  ^ LLsj-i-uJ Li  AiLt-isVl  cjVI_4A>.1  ‘ *-^1^ 

.  ^LLsj-i-uJLi  ^q-^-Lo  -ijjAl  5jAu£:  ajLuaj  ^JLbl>.l  ijJLLa  ^l[^lilO*^x  I  ,25  a_u_u_b 

CjLc,L»_tIo'^  fiLbajJu  JLt^  (J^LHiJ  jbLu  ^L_ujV1  A:t_u3  ^  j  <  t-s  H  (J-*J 
100  a_jj_A  l5JL5^  ^L_ujV1  jJLs  iLiJJb  jj-*  bLuil 

*b-^  i4jj_aJLll  (jjA  ^"'1  d^U  ,>.V1  ^^jjz  j-u^  (J-*  Cr^Lju  cAj)  1 11*=^ 

t  .  r . A  1 000~800  4-jhX-<-u  ^Lx-t-u^  ' ‘ ‘^'"11 

.  SLbjJl  fib  ^  i  ^  LLsj-i-uJ  Li  AjLlso^LI 

ia_j^^^l  fiOLo-  ^L»_iIoVl  jjLua_a  (j-*  C:r^i 
t-_i_LaJl  Cj1jLj_c,  j\  i^l_Li_uVl  '  '  L.  clil^L^  ^Lx-tlu^  1  (_)AjljJ 

j  ."■"  tl  a_j_Lu_uJl  Ax-iTo V 1  ^J La-xTu-o  1  j-*^!  '  - ! t-s"  *  LaJ_t^  jjj-lLsLJl 

jlj_C,l  (J-*  A-X-tTo^LJ  IjL^j  ^L_b  ^L_uJ^l  LiJJb£^ 

iAjjjJJl  cj^L^LAJ.1  br'-LdLiJl  (_>Aju  cjLcLx-tTu^Ll  L^^^  i^LbaAll 

^ * j  a^j  «>>t  1  cjLcL_uJ1  4^Lb-i3  t4jufaXl  j^liAlIl  <IcLLl<3 

cjLaL>.  L^-Lo  ^jAtlb_uj  (jyAll  jqjikLlLI  (_>Aju  (j^LLoLxJl  LiJJb£j  t  4JjLJL1 

(Jlbo  4_X_JaXl  J-t-ol-LxJl 

J_lJ^  A«JL3tIb_aI.l  4^j_l!1  ulsLLajt-dj  AjjijJJI  *-_jjL^tlJl  ^u-XJj 
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j  1  jj-*  -i  1 (J-*  Ji^  Lo J  i ul) Liije-o  (J-*  ^ J  ‘  ^ ^  L?  ^ ^ 

.4^j-(Jl  CjIcLlJuVIj  4JLl J I  OjJbj  jjL.<;ai.l 
5^^_(J1  *-_) j LrtliJ  1  (^^tSLll  ^  -  ■■' '.  ^j)^_l!1  *-_)jLrtlLll 

4  J)jJu>Jl  ^  4jj-LajCJI  L^jJl^  L^HjtJLjl  j-JjJsaj  (—SJl^j 

^1  ^-t-1  (J_<i_>Jll  ^iTu-U  jl—iJiJl  (J-*  CjLui£^  j LiTuTli  1  LiJJj 

^LjjJl  CltL<jj>.  L<i£^  i *-_) J L:tI<J  1  i>J_A  L^  Cr^  jl  l-s  ."■  tVl 

<L5_La_L4-i  5_La_j_>JLl  (J-*  l55^  ■  U.  .  .."jt  ^coXl  jLijlJI  1  JLA  < 

.  *-_)jL:tjJl 

j\  cjjL:?e_1J1  i>J_A  4^j_l11  uLiLc-LluIuVIj  CjjJuJI  ^ 

(j-*  5j— CjLui£^  (jy^  c-t-t-t-uTiJ  lLUj  ^_La_i_u  (33^ 

d  ^  t-N  f  fl  fibtjfail  Us  /tl  lLU  ju  i  cIiLS-lLs  ^iTuJLI  jLulII 

1 JL^  3  JLuu  i^\  ^JuTlu  <— S^iJtJl  l^p_<_uJ  1 


‘J 


u_l  i^y£L  LlJu^  I  L^laLuiJ  ^Li  4jufal.l  ^^LlaJJl  C-JLci 


4  ^LjJ-Ls 

Cjjlj  L^l£j  4 (Half  Life)  tn  ^  M 1  Jq L4r4uJ I  1  jla  5jl«  ^j_uL3jj 

.  j-jisaJjJ  ^_^^Ljl4IuV1  i-LsLxialll  4_j^  ^^Tn-tjj  (^jJl  eJu-saJJl  SjLa 

^  *  H  «l_j_^_£^  t  ^  ->■  tV  a_dj^ijl  SjlLI  L-fl-LiaJJl  J 

J— (j-*  LujJ  .4_uiSLJ1  ojjt  o-iL£^  ^tTuJLl 

1 JLA  (J-*  ^ ^  L)  ‘ ^Lu-u  I  000  ^  •  1 1  1  ■  t  ^  1 


ia-tJl  J-<l-C,  tjL£j  4^_4IlA 

«1_L4_u  I  000  (jj-lJj  4^1jj:k  t  ^  t  jJjjrtjj  jjy£^  fiLL-u  I  000  ^Ltrt-i  j  tl 

• '  ‘f yj  cM 

JjJL>.  « C-d-LsajJ  1  *  t  />  «  cULuioXl  *tl 

^j^_jlj  I  ,  3  ‘  LoLc,  5730  l4-^^j£LLl  t  ^  it!  j-4^  ^Li-l3  4  5j-j^ 

J  ^  * . ..  /  tl  <  a  / , ,.  ijjjt '  50  (J_ua^  440-^^_u_uIjj^  ^Ju-u 

.^\  87 

jJi^  (jy^  (J-^  Cr^l  ^3^  ;J  (^  j-11  [^Jij-Lll  jL?e_3jVl  C-t-i-t-uToj 

jJlLo  ^♦-tTu-I. I  ^  M  Us  Ml  ^>S*  t  fiOLjisS  jJ_4^t_l  (^jJl  (^JIjjJl  jLjJlII 
djtjflLA  ^^1  Us  *  i  LA^^— LC,^  4  I  4-(^^^^^.SLll^  4  90-^ ^nIuJ^g^^Ll-U  V  1^  4  I  3  7~^ ^J^Ll-uJ  1 
^  '  '■  ^  1^  ^  si  Us  / 1 1  ^  JU^  ‘  Us  ^  Lt_u-(J^  4  d  JLa  Lt-1-0^  1  1  ^  Us  L4^iJ 
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4  ^  i  J-ii  1 J  ^  m  J  ^1 1  Cj 4  (3^  ^  L>^  .J~^^  L7^  L>^J  ^  ^ 

4^1jlijlI3  l^truj>J I  (^\  cjLuJI  3 '*** ^  ^^IjjlII  1_4^ 

.^L_u_iVl  ^  ij^jJiaJl 

(l)LSLi_u  ^  c.tj^^.^1  ijij  L<_u  1^  jlI  3  4— j^L^-<-Il  du-u 

^LSLi-o  (j-*  tl)*  *  1954  cr^  4J_i_lSJ1  jl»_i 

^^-_j_la_LLI  4_^_uj  4.^jjJl  SJjlJI  i^y^  l^_i_u-i3l  Ji^  ^JLA 

44^jJJ1  jQ_AJJL^  ^C^-aLi-aJK  t  d"  a\  ^1  JjLJ  i  I  3  I  ^iToXl 

. djlj_uj/  5 JL£,  Jju  VJ  5j-«jJ.l  ^jIjI 
Jl^_3  44_j5!j^^^1  5jL^eIll.l  CjLjVjJI  *— ^l£L<-fjJ  3^Lx-4  ^i^yuj  uLjJl^ 

*-_)jl_=*o  ?-lj-j>.J  JUlj  LLa-SLi-uIlXl  ^tfoXl  jLijlII  (J-*  (jlSLt-u-ll  (_>^a-*-J 

.  ^jijJJl  Cj  1  1 

i  LlaI  jJLuTo  ^_La_i_u  di-=*o  ^tiLSL5^^  ^ '  Ij.  j  1 1  j^Cuu  Vj 

44_^j_:>J1  i^L^l  4^j_tJl  di Lc. Lt-iTo V 1  '  *-_)j-i_uj  LijI^  ijJl_L^ 

.  ^Lt-tToVLi  c_«_i-i_ujj  d)  1  j-jjrtjJ 3  ^-»-*  ^ 

lIa j^tLa  (^ ^  <— S^iJtJ  1  1  j  LJLI  1  fiLu-uJ  du  l£^ 

[^jl_Lll  (J-^  C-<-l-l-UJ  4  I  960  4"'  ^  ■  ■  ■■  SjILill  i^y^ 

d(-tia-i:t-i  1  4l.t_i.alil  aJJt>  ^o-^IbtLau  1  *-_)jL>iJ  ^-Ijji^Li  j^j  jJl 

41_j_<j_LjlJ  1  fiLl^tlll))  *.(Jil*  ^«-aVl  ^1->J 

United  Nations  Scientific  Committee)  (((jj  jJl  ^1  ♦  miVI  jIjI  c . 'a- 1 1  ^V1  4.^^ 
i(UNSCEAR)  j-ajJL  L^  Effects  of  Atomic  Radiation 

Qja  Lc,^  ^1  doC, LLaILi_u 3  ‘  1956  ^1-^  1  ^ U djljLi 

.  1962  ^1-^  JLLo  4^j_(J1  ujjLrtlil  ?.1jl:^1 
(_)iaju  Jlj  Li^  Sj^rtlil  4lLdoj-3  (^jJl  jJa-^Jl  I JLA  jj-* 

VLi  ^  ^1"  0"'^  (J-*  ^:iLSL5^^  *— ijLrtllJl  ^-^*4  ^.Ijji^Li 

. *-_) j LstlJ I  Lau-U  (_^^1  CJ^i 

1^ 3^Li-u.a  ^LiVl  iJJLA  ^LLaJl  ^"t .  ,.l  ^Ijj-i  ‘.4^^_tJl  djLLajre-o 

dLijJj  4«;Ljj-^SL!1  ^LLa^  La-jalsj  J^l  Mi  l  SjL^-il  iJJCA  i^L»Jl 

jl  4_j_c, l—LuaJ  1  1  '  -a  ^1 ^_(_u  (j^  jTi^  Cr^  «L>.l_>Jl  djJaufljl  Jl^ 

^  j  U"  '  ■■"  ?. Lij-^-SLl  1  djLLajrt-a  ^.aL^l  ^^1  i4_ual_tJl 
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^LLaJl  L^ ^ 

t  1 1  jLjJ^^Hj  t-<l  Us^  A  4_dl^j  U^  ^^-SIL<_u1 

jLulII  (J-<ia3  4^1jj»Jl  t " '  1  t-N  1 1  ^j_*  VjLi  5^^_(J1  ^LLaJLi  (J-<iJU 

.  1  j  LiJ  1^  i  1^  i  1  *  (JiLo 

iJjLA  fiLaL^Li  jj-Lt-Ti-J  1-<1-^  j Lt-a j  ^J-*‘-^^J-*  U^  (J-uI_l11  p  ' 

t " '  1  t-s  1 1  jj-*  i 5?. L^ I  L^jI  L^i  ^ ^i-u-^-^TlX  1  , t " <  1 1-\ 1 1 

Cj  I j-Lt-u  ^j_u_^^  j.^t_Li  JUj-J  4^j_l!1  5_La5t_alI 

j-LiSL!l  j-*-*-“  L)*  5  l-s'»-  1 1  j-<jjlI1 

(j-*  ^LlII  fiLc,L_u  cl)  1  jijJLjSLl  1  g> ^K"  /35  jIjlS^  *-^£3^  3_La_>J,l 

.4^j_l!1  5_La^JLl 

L^ljj>.l  Julc.  t " ' ll-s 1 1  ^1  LiJJj 1  .>» ' 

O-^J  JLh-u£^  i  (jj-ilj  (j-*  cl)Lui£^  $.1 ‘ 

i 4_j_jla_<j_>J  1  jLLa_aVl  tiU JL)  cjJjTuliJj  iOjj-oSLll  Jl_u_u£^1 

cl)lj-xla£:  5  t ,  \ J 1  ^"t 1 1  C-ticl  t  cl)Ljk^^  ciJl_LA  ^1  L.4^^ 

.4_«jL2J1  iyu-uu}  I 

filLuJl  ciJLLA  ^1  cl)LLa_>J,l  aJJt  4_aL^^ 

C?-^  eSLOjusj  t " <  1  t-N 1 1  aJJt  (JiLo  4_aL£j  Qja 

Jl^  cl)^l^  Li<jJLI  lA^  Cjj1^_>J1  (_)iaJU  *OJ^' 

i cl) LLa_>JL  1  i>jL^  5_Li_j_>JLl  (^^JoLlLI  5^j_(Jl  c1)Lc,Lju1'^1  *-_)j-<_uj 
cl)LLi_>JLl  aJJt  Qja  ^H-tJ  (jyjJl  5^j_(Jl  cl)L)LilJl  Qja  ^Lcll  j-t-N-^tl 

[^JLII  [^j1j-_>J1  CjjJLLII  j^_aVl  aJJt  cflJlj  Lol  i  L^j-* 

.  L^  SjjL^JLl  glfu- J I  cl)LLa^JLl  ^_^iaju  <Gj^e_) 

d_^j_cJ1  ^  1  A  It  j^  Cjj1j->J1  j-aTmj  — t 

.  1  1  jjt>  (J-*  (jj-i Lie!  1  t  i^'A  1  j^jijJj  1  cj jilc!  1  j-t-a l-t^  1  (J-* 

^_^j_IL11  1  ^  ^  j  iCjjl_>Jl  Cr-L^  «L>»jl_tJl  Cj^JUJI  SjLui 

.  ^iSLcaJL)  (J^LiXL)  S-Laj-^JLl  ^  t-s  / 1 1  ^l:>.Jijl  td-t-coll  5_)L:t_i_uJl  L^  j-xULtJ 
Lt-3jj>.  ciU icl)VL>Jl  cl)^l^LiXl  CjjI '*^3 

l''\[ Vs'-y  a  juis  ^L)l11  (^ij-!!  SjliiV  Lj_l>»jj  ij-^l_4_>Jl  ^jlc,  ^^yic, 

4_^j_tJl  cl)^Lc,Lail  JL>.V  ^^3  (^j-!!  *ijjl_>Jl  LiUii  4JlLai  (j-*J 
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i  1985  Ijtl  f?",  ,.j^ 

jgHSJlII  c-<-i-i-ijj  (_J_j1SJ1  Vj  Ale.  ifiU  4_La_j_>JLl  j^^JaLLLl  Cj Ic. Lt-iTo V 1 

.cjjI_>J1  LL3L>.i  (^jJl  jujLiiJl 
[^j)^_tJl  (J^l_i<iJLl  Ltia-il  lLUj  3  '13 

« j_L^5l_j_i_u))  4  <i  ( .il  j-jju  ^  i(Windscale)  « J  <  .ijuj?)  jq_i_uLj 

.^JlII  4_bjuo  cr^  i(Sellafield) 

4_iL:t_i_u  3N  ^  *'  4_La  1957  (J-cLaJLl  lj_A  c-t-iTo 

i  I  3  I  -  i  I  33-(j^_L3-Il  .(JiLo  jjLliilJl  (J-*  C:r^  iS 3-*-^  ^l3u!1la 

5jjl_>J,l  ^L?e_i_uJl  i>J_A  0-a:>.j  *2  I  ‘137 

0~^  ^ •"d  ^LjjJI  (JjlAj  Cjj-iIuj1  ^  '3^  1  A 

.^l£L<_uJLi  aJLfcl  3^LJLa 

iSjU^eJlIl  CjLjVjJI  Cj^Lc-Loil  JL>.V  (JjL^-*!  CjjLn. 

cjL-s!  dl)^l_>Jl  1 JLA  i(( 

^L>J1  i>J_A  ^l_tJl  L>^J  t"d  •?>-  .>»  a  ^^JL>.1 

o'^  LiJJjj  i LLa-jj-J  1  (j-*  3*  3 cJ^' 

.  Ll.i-1-ijj  ^j-»_Lo  a  ^l-s  /  a 

(Tchemobyl)  « J-u^j  '^d))  jJl  CjjL>J1  j-ftx^ 

4_ij)3t-Il  cli^l^LiXl  ^c^Ij  t  l-N "w  I j  CjjI ^->dl  (J-*  (3^ jLsoVLi 

.(j^l 


^_SJ1  5  a  4  ^ 

jLstAjVl  1  jLA  ‘  JLj-iHj  ^LSJLI 

4_jL:t_i_u  ^3l j-tJl  aJJt  Cli-i^£j  i (jj-Ij  fiUufoXl  ^3l 3^^  (j-*  Aj^ls-tls  CjLui^ 
^Ljj-JI  3" ^  “^3  idi)^l_>Jl  ^L5La  3l5^  cjj-xHilLil  ^tToll  jLijlIIj  (3* 

•  WjJj5  JJ-^  6-“  cr!l 

Jj3e_i  (J_o^j3  iJL^Jl  1  "■  32  ^31  3-i' 

at-sj-^t  1  a  ^ l-s  / 11  ^1  ^le.  Ij  ijL:t_3Vl  ^L5Lo  3^  a  ^  l-s  i  1 1  ^lSLi_u  1 3500 


.  Sjjdajrt-a  a  ^l-s  /  a  3*-*  3:i^  3000  t  ^ 
jIjI  ^1  1 986  j-iL-*  jJljus  4_J^Ijl11  .^tl 

jUj-i-uJ  \j  i  1  jJlla  3^  ci^  ^  ^ '  cy^i  j  V 1  1  jLA  3^  4-><j1-L!1  ^Lt-tloVl 
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L-ajj-sj  iL^m  27  [^1  iCj^l_>Jl  (J-* 

*  tj^  **  '""J  l-t2aj|  tr<l  1-4^  ijJjj-jl  29 

I  jUj-i-uJl  (jj-5  t239-^^^^i-LiJl  <-_3Liu£^l  ^  j_^ 

^  L:t-i-ijJ  1  c-£j.jl11  1  ^  L^  i  1  J_cll£j  i  L^  LLajij  i  L^  LI  5  0-*  er^  239 

jjj-jilLllj  -  I  32- i  I  3  I  -  ‘.(JiLo  ifiL»_xfaXl  j-jLla_tJl  (J-*  ijr^  fibufoXl 

1  1 37-^^.jj-_j_i_uJl^  i  1 34-^ ^.j^^-_j_i_uJ  1^  i  1 06-^ L-Lj^gjJl^  i  1 03-^ i  1 32 

1 90-^^nruj^g^Li-u Vl  <-_3Liiu£^l  ^  1.4^  i  1 40-^^llu^LJl^  i  140-^^^ LJl^ 
,  (53  i  LJLLajJj  i  1  JLtilB  (J-*  (J^  j3i 

t.  < It n"  jl^  .^LjlII  ^Lre-il  (J^ ljujLjij  L^Lc-j-il  cjjI_>J1  1  jla  jLil 

^Ij-Ll  iLijijji  (35^  Cjj-xHujI  i4_L4  4_=*oI_L!1  fiLt-JaXl  5_iL:t_<_uJl 

2  4  •  U.Vl  (j-a  (Jj  ^  (1>^  ^JD J  ^  Cr^  O"  ^  ^  ‘  <Sir*^  L>JL  1  (_ti]ltit_4j 

.^LJVl  ‘^"A  /  Aj  ^  ^ 1 1  j 

aJJt  (j^  (_)-iaIitILl Li  dooL^  fiLujjjVl  <  ^1  4J  l_£1_i_uJj 


iL_j_ilj_^lj  1— i-<-oI  L^Lj_ujI_i  i^L»_iijVLi  ^jJLLl  /gi 

4j^^_u_uV1  jJjjJl  aJJt  t.  <  Ir.  i  till  jJj  i4_uL_uj'^Lj  ^LoVL  ^  t  ii"m  V  (J.4-C. 

Qja  i>Jij^Iu_uJ  Lo  (J£^  ^Lt-tlu^  1  t  ^  ,^X  It  cLusLi^  ^.aL^Li  4_l4J^ Vlj 

J_>J1  (J-^  ^Lk-Jo^  1  ^=Lj-3  1  (J^  dooL^J  id)V^£^L4J  4_4JlL3  1 

tjL^Vl  ^L>.  (J^  (Becquerel)  (Jj>51j  370  j-Aj  4  miU 

5_4-*-la  V 1  ^1 ^_i  V  4_lj_u_L!  Li  ^  j-Ll£^  J"^  (Ji>^  j  i  L^  l^rt-Tu-aj 

.(5jl>.1jJ1  <LuLiJl  (^jL_uj  (Jjj.£1jJ1), Vl 

jj-*  J-:H^  J-^  i^L»Jl  ^Ltjl  (J^  d)jL>Jl  1 04] 

jIjlj  djLLa^tt_4  ^j-oLlII 

5j_j^  jl  JLcI  dJL.^  djL^Jl  5j_tIuLi_4  1 jiHS  c-uL^e_ij  t4^j_Lll  ^L^JL 

jL^Vl  (j-a  (J^  (jy^  ^Lk-iTo  V 1  (J-*  d)Lc,j-:^  1 jju^jju  (j-iLl!!  jlj-sVl  qjz 

i^Vl  fiL3j-JL-o  j\  p  Cj^“^  ^  3jjL>J,l  (JjtJ-Ilj  1 

^  jJl  i4lLu_>Jl  ^Ijj^L  4^ J-A  u_)Ljua_i 

.4_4jL5Jl  fiLLl^Jl  ^J^LL 

Jl>.  d)^L>»Jl  IjL^  dijjG  lLUj^ 

(jjA-fiLc,  jju  j^i  i  1988  (Jj^i  .d)jL>Jl  ^LLl  5jjL>JLl  (^^JoLlLI 
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i (Grodzinski)  ^  "  Q  jj-i-a-La^gj»iJ  1  ijJ^LiXl  jL:t_ijl  jj-* 

^jJjlII  fiLj^^L£^Li  cl)LjLj_tJl  ^Lt-iTo V 1  ^i-o^  (j_u^j 

jLHSLa  jjj_i^_jJ_a  tji  »  g>  ^ / 11  Ijijlj  1  1 

^LjuIoVG  c-isc-u^  ?  ji^  Lu_ujj  l>* 

,  (( 1  j V 1  aJJt  (3,5^  jl  t-s  aVl  cLt-tTu-l  1  ^L:t_<_aJl  i_La^L_uJ  fiL:t_uJ 

t  ^  Jl.^  i  1  jL>oVl  5JlJJ>.jJ1  ^jl_>Jl  ^jyJt  ^  JJt 

((L_£i_j_t^JLa»  *-_)jJlI1  (j-l  j-Il  ‘— JL>.  1 

(Kychtym)  «pj"  di)jL>.  IjLtnjl  ^j!  1 976  ^Lc.  (Medveniev) 

i  1 957  j-SLt-u^  (J-*  I  j  *  Jlju  3^-*^ 

o Lc ji^tfu-I. I  ^.^oLjJI  5_jjij_l!1  cjLiLAI!!  ^  j-a  jL^tAjVl  c-«-u_uJl 

l^jja  lJiIcI  (jl^  1 JLA  ^1 

*-_)jL:tjJl  (_^JL>.1  fiUi  4_i  j^t-iTo  (J-*  O^J  (J-^  ^  L>^J  jL:t-ijl 

.(_p3jVl  liLH^  c^' 

p  ^  >  d  ^  ^Li-uj^  1  cl)^  aj^^Li-u  1  ,  \  ^  1 1 1  ^1  llLi-u 

jlj_C.i  5jL^  ^ji  VJ  i  L^  ^jLoVl  JL>.  i  L^_jl^  5j-La_u_uJlj  *aj^kc.Lail  aJJt 

CjVL4_IL>.1  (J-*  ^:LSL5^^  CjLLajre-aj  Cj^kc,l_iXl  i>J_A  (JiLo 

JjjJl  Jj-*  *lSJL5-^^  CjjJlll  jl  t->  V  t  jj-*  ^  dl)jlj_>Jl 

ai3-l  *— t:?e_i  ?.Gj-^SLll  ^:^JL5-^^  t "  d  1-n  1 1  4-ol^j  j-o  ^1 

^Ltjuj  jujLtfi/ 

Cj>Lc.LiIl  jL^tTn-oXl  |^J)^^_L!1  iji^^Sdb  :4i.jg^dH  — lj 

1—0  235-^^_^lj^^l  jj-*  (Ih* 

1  ‘.(Jilo  (j-*  L^j^*  JLjjdu-ul  3^^-^  i*/4  j  */0 , 7  (jyu 

' ^ cj^kcLoil  (UO2)  jLn-u£^t  SjLc,  3_o-*Ilj_u^ 

^.^-1  '  ^ ^  ^  l^^L^Li-Li-0  1 3  j  1-4^ 3-1^  3  ^ t  ■  .>\ o  cifu-A 

'  '  t  filijjJa  c-t^Ul  ^Lj_di^l  oJJt  L_£Ljuajj  i dll  1  jJLo^i-o  4_uLoj 

.j^Lai 

4_i_<_aj  3  Lo JL(^  Ja jJ?e-Lo  jJSLdliJ  SoL^ 

i  ^IqGmiU  SjLLI  (J-*  */*^  c:.lj:UljLl^l 
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.^"t  a\  t  1  Ju_i  1  ulllj  jJl  0jJt  jj  jLi^ 

. ^L(.^Vl  Qja  fiL>tjl_tJl 

^—Hu  jl  t-N  ."■  tVl  O^*  '  ijr^  L^n^"  , ,.  1 1  j^jijjJl 

jj-*  ‘  Lli-i-ijj  t  >1^  ^Lt-tTuj  clilli  «  l-*L>--Lli^i> 

i  ^ j_LJ ^_J 3— Lj-I  \j  i  ^ ^  •  (J-^  L-<i— i-i-u.j>». »  1  4_Lj_5J1J  1 

JoLtfu-Lll  (J-*  Cr-^  Cr-^J  ‘ ^ J  ^ ^ ^ '^3 


LiUjJj  ijJjiilJl  i  L^  4_LJ_al!Ll  < 


1  ^Li  t  ^ 


j-<jIlj_uj  jJl  23 7-^^^jIl±1!  1  LiJJj  ^JlILoJ  5jlo  j^Li-uj  Lt-tlo V 1  L^JoLfaj 

.  4-L<-u  3jla  LlJu V I  ^JssLuij 

^^1  lI?'  ^7*  *  ^  ^tiLSL5^^  CjLiLiiJl  ^.iSLtTu-a  CjI  JLi 

.SjLjtILll  CjLVjJLj  ^  U  /  y^.lj 
t  ^  1" 4.  A  4.^oLl!1  ^jijJJl  CjLfll^JLl  JLiJLstiJl 

jlJ  1  ^  I  l^Lcu  ^3  ^  ^  ^  *  *  ‘  '  ^  *  4-j^— t-u  gi  t/*s » *■  <  t  ^  1  ^  ^  ^  ^  .  4_j^^.^L<-uJtJ  1  gi  t/*N  >  *>  <  t  ^  I 
L^jJ  4_jj:t^ljIu_uVlj  4_iSLuSjlll  ^ji^JJl  (JjLlSJI  (J-*  (_^j-aSLll 

(J£^  (jj-5  CjI  JL>.^  4_»_ifaXl  CjLi Lilli  j>J_A  jj-* 

.  Cj  1  Ls  j  ^  1  j  j  L^e_J  1 

j^Palj-cVl  (j-*  ^1—^1  1  ^  ^\j-LM  i 5_»_tii_l  1  CjLiiiJLl  aJJt  ^^^3 

^_J_<J^  ^  1  CT^  ‘  ^TiLSL5^  ^  <S ^  ^  1  t-S'^  :fl  Qja  J  1  i  ijj£Li-uJLl  1 

^  I  1  ^  1  ^  ^  C7~^  ^-xfiiSLa  1 L^  iI:^-L>JL  1  gifu-tJ  1  Ll^ 

J  J  ^  J  «l_^j.j^l  ^1^1  •-^-*-*  iS-^3^  1  ^  ^ 

.jlj-LtfsVl  (J-*  ‘■llLi 

jJL^-tlo  ^^^tSiLll  l^^-rt_uaJ  1  ^  1  J-stTn-o  1  4^^^JlJ1  ^^J-11 

L^_Loj  '  ^  1  ^ 1 1  i>JL^  5_Laj_>J,l  jJjJ-11  i4jLlail  L^Liiie_a  (j-^J-1  Lj-ij^l 

fiLiLalil  lLUI  SjuiliJ  I  j 

^>L_^1  (^y^\  i-t-oj-l I  ^Ij-ll  ^>JLA  4_iJ)j_lI1  CjLcLjlH/VL} 

aJJt  (iLtliUl  i  Ll.i-Jj  (J-*  (J^  Cr^^jl 

.  Lajl^  Sj^Lill 

^)-uSLl  «Li_<_u1ILi  i-lSLiTu-a  4-»- Ju.1. 1  CjLj Lilli  ^JJt  ^j-«  ^__)-ialitlJ  1 
i^y^  4-a j-jttlL<-fj-L  1  5_^jlJl  djLLa^JLl  L^^  j  jJl 
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JlI^  ^ <  1  a  1 4. 1 1  1  ^^Ln-uJ  .  ^Lij-^SLIl  JLjJ^ 

.  jju  cj  LiLiJL  1  ^1^  1  (J£^  (J-*  1  (3^  ^ 

iJa 3l^  ^ JLi^  Cj^iUll  5^^-aL^  Ltfu-tJ  '.  Cj^illJl-^ 

Jlj>.!  Cy^  j'  fiLS_La_Lo  ij^  Cr^ 

.a^Ul  ^jL^l 

CjLLa^e_d  jl J^e_i  ulsjJbJl  ^ojTujj 

^>J_A  tiJJjj  i ^ Li^j-^-SLI  1  J_lJ j3  4_^ JLstIu-uJ.  1  5_ij)j_l!1  CjLLa^JLl  jlj^e_i 

C-(-i-t-uJ1  1 i  JUj.3^  qA  5j»L.t£^  CjLl^^^  C^i  t "  <  1  t-s  1 1 

.  jL?e_Jl  j]  Cj  1  j^ljc-lI  1  (3-^^ Cr^  j'  -5^^  CjLLa_>J,l  aJJt  c-JLcl  ^LSj 

fiLrt-j-IL)  ^JJt  5jljj>.  fiL>.jJ  ^Juj2  JUj-^1  ^  1  JLitTn-u  1  JulC.^ 

^ .' ' c-tis  4_o^L_uJ1 

(J-*  C:r^ '  j>J-A  5j1jj>.  fiL>.jJ 

i>L^  (J-*  oj-^  4_jJLulJ1  i>J_A  jj^Ju 

5jlj-j>.  fiLj>.j^  i ^_j_»_j_j_LaJ  1  JL>J1 

■  dl A  Sj-j^tJ  glfu-A  L)^  «li-4^Li 

(JiLo  ^^^_i_uJ  (_£1_jSJ<J1  ^-jJsalLojj  V  fiLuLLl  ?.Ljj>.Vl  jj-* 

(Jli-«  Cj I^^ul J I  ^JLA 

4  CjI^jJ  uLs^Ij  jI  ^  d  AU. 

ijJLj_l_uVl  5jl:?E_A  1  Us  / 1 1  t  (jy^  C-t-t-t-uTu 

Lh* 

.^L^l 


t  (^j  1 J— 1  j-LTlJ  1  (J-*  ^^3-^  ^  ^  (J-*  (_r^  ^  ^  ^  J  ^  C:r^ J 

4_dL^J.l  cjLLa^JLl  ^j-^  4.^o1jJ1  4J^L_uJ1  (— Cf^  Jl^ 

.  fiLji:>.  L_uJ  1  ijL^l  oJJt  0-iL£^  cliLtjLSLll  c-tl^:!  (J^ 

^  Us  t  1  (j-a  (jy^l  4_o^L_uJ1  5jljj>.  fiL>.j^  ^  '^" 

jj:t_i  L^jlA^  4_La_>sJLl  JLdHjLil  (j-*J  Cr^i 

o'  ^^Uo^Li-uJl  \-^juu^  '  ■■"  cliljLre.^  500 

j_xii_C  j1j_  A-A-i  i4_j_iLjJl  LukSLa  IjILo  (jyic,  fiULjj-i-o  3*^^-*-*  V 
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.  Cj  j  ^ 

(J-^-J  4_L^Lj_uJ1  ^LjJki  < _ Ijl  jJl  <J_<_aj 

:>JL1  4_l>.Lj_uJ1  ^JLA  lj|-^  SJjLlII  4_ul  jJl  fiQj_<_aj 

^Jj  Lx-4  IjLA  C-4jl  jJl  jL^  4_i_<_aj 

.^L^l  ajjt  (_^ii_jju  cjLIjLSLJI  5^L£^  ct^  L^Lh-o  1j-^G 

5L-l^  1 JLA  ^J^jJl  ^ 

JJL>«j  O Ljljj— xIoIL!  1  *  C.ULLL.U Lb  t4j^_^.^e-JI  4-t^JI  CjL1jL£LI1  t  ^  1" •?»■  A 

doojJij  ifiLuLll  j^jL>JLl  L^LSJl  (J-^  4_o^L_uJ1  (—Sj-t-saJl  5j1jj>.  fiL>.jJ 
1  /  .^tl  cl]1  Jl:>.jJ1  aJJt  c-JLc  I  ^1  jL>tJ  1  t " <  1  t-s a j  ^ *  1 . ^  1 1  L^ 

^1  L<j_^  iijL^l  5jljj>.  L^  jJr"  I  >i"  4  <a  V  ^ 

L^  4_^L^  4_i_£:L-lju:3  t "  <  1  j  <  CjL-xfli_il  JL^  ^jj_cJ1  cliLLaj^c^  * 


.  JUj-juJl  ^  ^ ^ 

(2>^L<m  (j-<J-3  i(^jlj->Jl  CjjJUJI  4K  Mil.  {^j^\  (Jj^  0_aJl^ 


4^jJ  SjLcj  4  JUj-pjl  CjLjIa^  i^y^  4.^j_4JlI1  ^j.^e_Jl 

L^  1  jL^tlu_u  1  j  i ,  ,.t  1  ^ L^  1  5j I (j-*  (J^ '  4_ij.<jjL!  1  a L^  1 


lJL5"^^  lLLJ  j-i^  4  4_>.jJ  tjj^  uliLji-^^ 

^_^j_jJl  4_j.::t_La_4_uJ  1  4>l-^l  5jljj>.  L^j1jj>.  4j>.jJ  ciJLLA 


•  ct^ 


i^j_lL>*j  4(JLjx.V1  L^j^*  SlAjLs  ijJLlAj 

l^y^  l^-a  1  JLitTn-o  1  Jju  4>JU^  44_a^jJ1  4.j_>J1  CjLIjLSLII 

4_L?tJ:a_t_uJ  1  j^y^  4^1JjlI1  -^1^-11  4-1-1- gj  JlC. LcuTl^u  1-^1^  jLJj.glLl1 

4jjg:t_Lll  CjLtjlSLll  5Ljj>.  Llol-aj>Jl  LiUju  4jg:t_iiJ 

i  L^-^  1  J-JtlLi-u  1  Jju  4 4-aj-<jJLl  1  0JJi>  lLLIj^ 

L^ju-u  L(J  La  4-A^4lxjl  LiJJilL)  1 4jSLa-gfjJ  I  4-a^^^1  i^y\^  4_l^L^ 


.  al  j-C  jj-* 


4 1 JU  J-iTu  CJ 1 JLA  La JLufc^  CJ ^LlU  i  ^  <JJLLA^ 

Cj1jL>.1  LiJJj  J-^  (jSLiTuJ  i^L^l  5j1jj>.  4j>.jJ  LaJ_t^  j^i 

oJJt  4.^  ^  [^jJl  ^  1  4  5j-L:t-iiJ  ^LjlII  (JSLiIlJl  j-jjl111  * 

.4>U1 
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CjJL^o  Cj  I^^laTJ  Lj  ^m  ^__pijju  CjIjLuJI  ^Luj 

i^L^l  5jljj>.  4:>.jJ  ^L^jl  (^^J-1  ‘  4_La_j_>JLl  5j1jj>. 

^  •j  1  1 1  (3^  J ‘■^ ^  J  ^ ^  ' 

j-j>.T  Jlj>.^_i  V  LaJ—Lc,  1  -V-  i. 4JLl.iJ  1  t  ^  1" 4-  a  ^LSJl 

JL£  j-jJ—Lcj  i^l^_iVl  J.j>.i  $.LiIL>.l  (_^-ia-5_tJl  (^pajju  '  ■■ ' 

(J^  (j^  LoLx-i  ^ .' '  i^LL^Li  ^a.  1 / 1 1  (J^:t_Li 

.  3Lj_>J1 


17^ 


16 


(j-a  fiLLiJLo  ^^\  i^W  t  Aj.  < ^ 1 1  i>L^  (j^SJij 

^LLaJLl  '(J^  Cr^  5J_<iJLlu_aX  1  ijL^l 

«>>Atl  LiJJ  j£j  tCjLaL^^>Jlj 

<jl  U  aVI  ^-4:*^!  <— ^LxiajJ 
^Jlir-"  Mill  i>L^lj  i(jij-^^  J  '  <  nU 

5j-jji_t-aJ  1  ^  Lt-aJL  1  ^  * J  i  Cj  L>.  1 J  ^  ' 

ifil—LJjLll  jLUl  (Ji-b 

.^Lujl^JJ  t  ^ 1 1  ^LI^  L^Lolit-A 

i^j-A  ^  ^  tl  t  tl  ^>l_j^  ^j-^  1 

t-uJL  1  ^  ^  ^ '  L^j  ^  4-1-u-lj^^  1  LJu-L  I  I 

.^JlII  4_aL»Jl  4j:t_uaJl 
i4_LjjLl1  ^1  iTt"  LoJ_t£:  5Jl:>.  4  K  MiU  aJJt 

.  4_a  LitjuaJ  1  4JlI  Li  4^  iSLi-u  5  JL>. J  ^_j.<j_>J  1  jj-*  O 
cliLiV^Li  £j  Ln  .  .,^s  4_LiJuo  ^JlLI  oJJt  4JiLol  (j-*J 
LiJJjL^j  i(J_jLA  (J-SLxHiJ  L^HjlSj  Cjjlj-ujI  SjLrtlLll 

Lij_t^  5j_aL^1  4_bjud 

d  M  t  \  <~,1  ,W\\  1.4^  i  V L^Ju  <— 4-4^t^^J I 

(J-SLxHiJl  IjL^  4_LjJ_L1  4_»_^j  ^LcojI  LiJLH/Vj 

1^  tr  ^LlSJj  L^K  I II  jl  juu  i  JjL^I 
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. CjLiL^JJI  1  j  «^tl  ‘  ^ 1 1  CjLjIa^  (2^j)J-<-fj.I. I 

'.(JlLa  4 1  4^m  (— 

44^m  (^jL^JLl  ^jjt  t , ,. A"  L^l^  4 cj J I j  jL^Vl 
L^Ltla  ^ ^  «^tl  L  ^ 1 1  ^>Lj_d  llUjj  4CjLijlSLIl  t  ^  1-. 4>.  ^  sLj^J 

^-uLLl  (^jL>JLl  oJJt  i>L^  (J-»-=*o  L^i  1  (j-*J  4  5jLJaJl  (j-* 

.  4— }^4ru.U 

(j-*  ^l— tJl  jj— liaJl  fiLajLS_a  5j-jj£LJ1  ^LuLII  (^jl_>JLl 

3^  ^ ^  ^ ^  'cJ^  45j^1X1  ^JLA 

JijJU>.  45jjL^  ^  ^  ^  *  T  '  4->3  ^jl^nJ,!  4-lLl.iJ  1  4_<j_l£ajVl  lLILljj-o  lILLi-ijj  lA^ 

.  ^ iS  3^  ulJ jilti  I  (J-A  1  t  gU-ULfl 

uiilj,  I's-  iTlj  jL^Vl  i>jLA  ijLi-o  (_pi_uLj  (jy^l  pSL^  1  ^1^  I  (_)iaJL^  J 

J  i  m  t— U 1  jJ  1  (j\.sc.ju^^  1  j  Lc  (J.44_<l_xlaj  1  ^ tiJjJLxIiJ  ^  i 

4 1  «>4  Atlj  c_tjl j-ifiJl  ^-^*  4  1  ^Ji^eTJI  ^)_L<3l_t£, 

S_>»jLj  j\  .^tl  t  Aj. . ^ 1 1  i>L^  <>>«tl  jljJkl  0jjt  o-iL£^  «;lj_4_u 

.^L^l  ^JLA  ^__puJU  CL«-il^  Cj Lj I j  uIsIjLuJI  ^_^iaju  (j-« 
c-4jl j-4fuJlj  «>>Atl  ^^j_A  ^ 1  1 1  4-tJu_LLaJl  ^LjJkl  ^JJt 

(,  I  ^  jj  4  LaI  julTlj  V  «l_Lj_»_«  1  jl>.  L^  -£i  ^lU  a  3^ L^  Cl  i  njt 

JijJL>Jl  aJJt  (_^JjtIu  Vl  4jLjI1£:V1  LiJJIi  JLs^Lj  ^1  1_<ij1^  LLlIc. 

J*  ^  w'*^  W  *"4^  <>.  At!  g)  J  ^  t  4(J1^J>.  Vl  (j-* 

4>j  IjI  Cj  J_ij  Cj jijJ  1  Cj  4  Qj  ^  ^  Llia_tJ  1  1 JLA  (Jll:>-  ^  JL>.  ^ 

.^LjjlU 

4^_^LI.1  jW^  5 Jlc  4  J L^jlL-u^U 

•  4  L^  fiLC,J-4_uJlj  4>J-A  C_tjl  jjl  (y\S^L.U^'^\ 

(J^l ^ J_A  (j-SLl^  , t"4^  c_4j1 ^tfiJl  ^ jLA  (_J_jJ.>4j  Ljj-uSLlII  ^1 ^  1 

^_^J.J>JL1  \jJt  ^  4"4M  .>»  Atlj  i _ ijl j_truJl  ^LlLsI^ 

fiLsoLtJl  t  ^ 1 1  4>L^  l)1-^  jqj:?e_>J1  Sj-jJLua  <l_bj_Ll  LaJ-i^j 

L»-4-u I j  4-4!  Al4.t  1  ^jLA  4^  ^ cl)^  ‘  L4-i-<.fjj  ^JLjJLs  ^ s' ^ 

4«L_LiJlI.1  q-C.  J_ljlj  ^L^ol  5  tj  ^ ♦  A  filc^_^_<_4jj  «LaLj-«  4jJj.^tIuj  4 
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i  (j-^  1 JLA  4_b  jJLI  aJJt  CjLilie_a  ?.LSJ1  Qja  ^LtJl  CLi jill-ll 

t  -  <  1  A 1  4. 1 1  ^  ^  1 1  j^e_J  Cj  SJjlI  j-^JJl  ^Lj-«  ^1  Jjuj 

1  Qja  C-i-lSL^Ii  g)  ^  1"  1 1  glj«j  .t-st  1  j.ju:i  LcjlI  1  ^ J  *■  ^  ^  ^  J  ^  lA^ 


.  .t-stl  L^Ull^  lLUj  JlJU^)-^_LI1  ^Lj-«  JJJUJ  ^JJt 

iy\s^-uj£'^\  jL^  (J-*  ^Llj-oj  (jj-IJ  4jtj.::t_L!l  4_j_>Jl  CjLuLSLII  ^L1>iJJ 

fiLLj_u_tJl  aJJt  (J^  Vl  i  L^_fljUa^  (^,5^  ^jl-s"  . .."  ?.m  c_«j1  jJl 

jjy^  (_)iu_jju  (jy^l  5_jj.::t_L!l  cjLIjLSLII  (J£^  duLo  VI j  (j^_jIXl  '  o-^ 

.  (jl ^_j_>Jl  j  i  diLtlll  LiUii  L_£iilL:t_i  i>L^l  aJJt 
[^jL>J,l  ^  .^tl  t  ^ 1 1  d)Liije_a  SLc-lj-a  c_i->»Jj 

^V  LiJJIij  i?.m  C_tjl  jJl  (J\J?e_<_u£^V1  4-t-i-aJ  J-J-ij  C-t-t-t-uTu  V 
L , ,."  i iy‘^s^L.1^'^ \  1  jL^  L , ,."  La  3jLc  cjL^JL^JLI 

^  <>>  i^y‘ut_c  jL>.  t  «  >  '■  <  djjlj  lit  *U1  (>  c^I:l!I 

.4^m  [^jl_>JLl  aJJt  3Lj_>Jl  (J^  Cr^  lLUjU 

jL^Vl  .^tl  t  '<s\j  ,^tl  i>L^  4  1 1  ri\  Vl  LajIj 

(2)^  ^  LiJ  ^Lj^  Lt'Ljlj_i_u  (_3^  4-1-1- u-b  i^\  i70  *  I 

4_lu-u_(J1  ^JlJ^  1  Ljla  ^  Jl^  ^Lj-^ 

.  1  ^"-^tl  •  a  cii_A_j  aJJt  d-iL^  llij  40  : 1  ^1 


[^jL>JLl  ^  .^tl  t  ^ 1 1  diLilie-o  aLSJI  (J-*  ^LJtJl  d) jJH-ll  j-u^aH-Sj  Vj 

dLlj-S^  dij-LiJl  lj_A  jCLa-i  j-^  (J-1  ii-La-S^  di l^^Ljfc- J \j  jL^Vl  4.^m 

L^Liiit-4J  jLrt-iJl  (jjJisl j-ib  (jr^  (j-*  dJLl^  i jL:t_Jl 

4-jj J_lSLi-o V 1  4_LiJLaj  i  Li-u-ij-^  Lj_Lj_i-uj— A  4_bjLA  L^b-Ll  aJJt  4JlLAt  (j-*J 
vj'^  -  ^  ^  ^  1  ^  La-aLlI^L^  ^  ^ JJJ ^  ^  T  * 

‘  1 1  J-c^  L^jLiul  c-i^e-i  4-ujua  dsLLsLu^l  dlLc^j 

i  L^LaJI  (J-^  4^1jCLi1  4_>JL»-a  ijL^l  4_>JL»-a  LajIj  ^  a  ijL:t_Jl 

.  4_iJ-Lg3  dsV-ba^  (^jja  L^  La  ^IjLi  dUjj 

4_b«:3L^  c^i-uUl  4.La-i-ul ^  j-tTuJI  I  JLuu  ^JJt  al^j  dU  j£^ 

I  JLuu  dsl^p-aji^  SjuIaC,  (J-uaj  ds  Lb  L-oI,  1  jCL^J 
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.^^.^-lII  ^c_La-(-u 

(J-^  J-^  Cr^  (_3j-t-£iJl  i>L^  ^_^j_L!1 
1J_lj  L^jSLlj  i^Jl_>Jl  ^LSJl  c_<-*-uj3  V  cl)l_iL>JLl  aJJt  tjl-3  ij.::t_Lll  i>L^ 
L<aJfc-(J3  LLsjljjrt-a  5_j^SLo  5jIl3  Jjlj  4-lIc  j.::t_Jl  ^_La_i_u  JjJL.t-aJl 

JLLc,  (J_fl_i_ul  ^  ^c_La_i_o  JlI^  '  C^l 

J-^  j  LiTt^  V 1  4jj.::t_Ll  1  Cj  1  j  LuJ  1  a  1_>»J  1  JL^ J_i  ^  i  c_t::t-i  1  J  t  1 

jUVl  ^JJt 


J_iJl>*jj  i(-_£juuaJl  gl  ^t-s  /  :fl  L^_aI_>»j1j  fiLc,j-(_u  4_i_uljJ  c_i->»J  LiJJj^ 

Lt-U  jjj_bLSL!l  Cli_3^Jl  ijJj-jJ  LiJJjj  i^L»Jl  jltXo 
^LlSU  ^j-u-4-tIlJl  ^ i4_a^jJl  5_jj.::t_Lll  cllLtjLSLllj  i  Ijj^uSLlII  (JILo  4_jJLJ_LLaJl 
t  -  <  1  A  1  4.  t  1 J  ^JJt  ^  *  J  «  1 1  Lajjjli 

.  (jjj  LJ 1  ^  J  ijr^  ^ j-tTuJ  1  ^  ‘-^4-*-'  ^  ^ 

j!  jL^Vl  ^  tl  t  Aj. . ^ 1 1  i?L^  lj|-^  o' 

j—usI—ljlJI  (J_xfli_3  LiUli  Vlj  fiLLjJuo  JjJL>.  ^_^JJU_l  Vi  Cj  1  j-jjrtjJ  1 

Cj I^^uuJ I  JL>>  i^\  J-^  L4-4  i  L^JLl^o^  i  c-<JJlJI  4_tJtj-L^Jl 

.<Lum  (^jL^JLl  oJJt  ;JlLo  fiUt-uia 

Cjlli  ^j-:jj.SlrJI  4IuJl^  4.ujXa_Jl  jL^Vl  jl  Cj l^ufc-iJ I  L«  SjLcj 

.«l^LjJ1  j1jJ.1j  c^ljjfiiJl  4  \  t  fi\  L^  i4^L-ii3 


i  J  ^j-Li-uJ'  i  ^  J '  ^  ifiLuLll  (^jl_>JLl  ojjt 

^LUl  (J-*  4^1jjl11  -i'j-11  OiXJt  i^Lc,  jjLj  LoLc,  4^1jJlJ1  4_i_i_uj 

JLjJLi^  ^ .* ' J  i  JLjJ_>Jl  (j-*  4_=*ol_tJl  jl  ijLLa_aVl  i>L^  ji 

.CjLijl£LIl  t  ^  1" 4>.  A  j_^_Ll  «^tl  4^JLl<3  jL^Vlj  Cjl^)_pe_Jl  ^>JLA 

cjLjLiJJl  ijLu^^-^^  (JSLiHij  4^m  (^jL>JLl  ^-IjJlJI 
c-J L^tlaJ  1  3''^"*"'^ '  j-uZul^  ‘Oti^ ^1£JlI  1  ^^ujjiu 

.  ^  'o  « >>  "w  ^  ^  'o  * ^  ^ ' 

(^jl_>JLl  ajjt  i>L^  4_ul  jJl  (J^\j?e_<_u£^V1  4_ui£^  ^  (j-*3-^' 

i  ^ JJ  '  '  ^ CjIjLuJI  iCjLcjlSJl  4^1^ 

d  /  •"  1 1  LlL^-iJI  l-AjLi-aJa-  I  t  ciJLj-t-ul  La  Cj J-4-1  ^  Vi 
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jL^Vlj  CjIj.j's- itl  aJJt  (JliXJ  J-^Vl  ^  /jj  i  Cr^  4_(_uJISJ1J,1j 

i  1-4^  t  ••  •  i^^LuJl  LiL^-Jl  i-4^  LjJLLojTu  ^-<1  r. , .. a 

4_i_<_aj  1-4^  Cy^  5^^-ALlaJl  ^JJt 

1  Cj  1  <LLi3  L^  ^  ^jSLtluJ  «Lu  1  Jjl!  1  J  IjJ.  1 

4_L>.j— o  Cr-^l  i(j-<_uJl  L^  O-aJL^j  Jld  Cjlj-pe-iJl  ^1  jjJLt^: 

.  M  iiTl  (—SVI  CjLLa  siLua^l  Jju  VJ  SjLulII  i—Sjij-liiJ  1  ^:J-^1  J  (1>^ 

^_^ljLiJl  ^  1  Ml"  tl  Sj-Aliii-J  4  ^  j  1  tl  «;L<j_Lc.  J_Lc.  5j_ALliaJl  ^JLA  (—Sjjljj 

Jju  VJ  5jLc  Cj1j_jj?uJ1  J V  4JL>.  4 (Eutrophication) 

.  cJij 

i>L^  L^  Cj  1  j.-L:t-iJ  1  Sj-ALIiaJI  i>J_A  jJ_uj 

jlj_ll  4— i-i-aj  c-t-t-i-uTu  4>J-A  ?.LSJJ  LiJJjj  4 1  <-_3j-uaJl 

Lt^ J  4 Cj 1  ^ Jj^  a  /  ,.j  Atl  CjLt£j^  4-i-<-fU  «>4*tl 

^JlJ.1  (^j_>.1  a  a1  4i.  «>4  tl  4JLILj  «^tl  ‘  ^ 1 1  ^>Lj_d  0-il£^  Ijl 

(Jj-jrtlLjj  4^_^1jJl!1  ^j-xfluJl  4JL>.  Sj-jjrt-iJl  ^  ClidjJl  *5j-u£Lll 

.  ^L.i£^  ^  C7^1 

L^jij  44_um  j^jl_>JLlj  Cj  1  j-jjrtjJ  1  4>J_A  (Jjji  a  Us  a  1  1 1  j2>^L4-iJ 

5  JljP**  4i^J  IjLd  ^  ^  1  ‘  ^  ^  ^  ^  Lj_a  C.«^J jiC  1 J  j  jUs  1  jJSLjJ  1  1  j^ 

.  t  ^  ^  1  ^  ti 

^  ^  «^tl  t  1 1  C7~^  3  J-c^^JI  4i^sJljLl.l  4-t-4ifjj^ 

a  Us  /  ,.lj  4  Cj  j  I  ^Jj^  ujy!Lj>u  t  ^  ^  lUstl  CjLjJL^jlII 

^_^JJ>.J  4 ^  J-Jtt-Ti-i-aJ  4_>JLjlX1  CjLLajrtji  LilJjj  '  t  (JjJjrtjJl 

i>L^l  (J_4_»J1  Ij^  \  ^  .  ..^\  a  itl  4_j_>Jl  CjI_uL£L11  4L^I:>.lj-a 

4>J_A  (J-AL£^  Cr^  ?.c_iJl11  qjz  4_>JIjlX1  aJJt  (Jl2j  LiJJjjj  .Ustl 

.  lUstl  t  cjLuLSLII 

^_^Ju>.l  (JjLflj  diJljl— o  ^  tl  t  Aj.  tl  4_lSL4ru.a  lLUj  Qja  ^cilj-ll-lJ 
(^jjl  (J_jL^1  P  -*-  Jju  1  i^ljiJl  (Jyd  ^i-g-UjJ  1  (J£^LxfaXl 

(j--o  ij^Ul— 4a  tjJLJLl  i>J-A  ^L>. jjlj  4J,  1^  *  tl  1  J_A  (J-*  Jt!-^  Cj  J:>. 

c-o^l jJl  L^L3lit_4j  ^  ^  ‘  1 1  ^>Ljx  CjLl^^^  4ijL^l  ajL^lj  4 ^ l5L<-fjJ I 
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.  4JLl J I  1 1^^♦  c-,_i.<.fjj  4  L^-t-«  1 

lj_A  t  ^'■a-  .^tl  t  Aj. . ^ 1 1  i>L^  4_>JL»-o  cliLjJLi^ 

t  j  fiLjjljJl  (J-*  *— '  ""  ^  ^1  '^*  '>*tl 

4  4^Lj_4J^1  CjLa£^^l  iCjljUlIl  CjLa£j-dJ  /4-<t  A  >  ,.j  Atl  CjLa£^^^  • 

4 1  ^  ^  <l^JL»_I.1  ^Lj_I.1  ‘ ^  -*•  «^tl  t  1 1  4>Lj-«  ^LSJJ 

.  4^m  [^jl_>J,l  0jjt  0jjt  [^ji^_u_u 

(^jja  4_i-t-4j_cJ  Li  <Lli-o  L<-u  I  J 1 ^ja  Cj  1^  Cj  Lo-t-u 1  Cj  Lt£j^  ^iTn-i^ 

4>JLA  j_4J  JLcL_4jJ  Cr^  lLUjJj  4C^L:tiaJl  ^Li-ssLi^  d  A  <j  CjIjL^I 

^-j-xfulLll  Sj-aLIs  (J-*  i>j-A  iJ-uj  4(_4i_u^  (j£L4iiij  cjIjLlIII 

4 4SL) LtfuTLl I  CjLjLuJLij  c-JL^tlaJLi  4^^1jjlI1 

LajLSJI  ^ tl  c_3j-uaJl  4>l-^  (J-*  ;J  '  lj^ 

^  t  ^  LiLlii  OJ-^  o'  Cr^  «L>JL»-a  L^IL>J L»-o  Jjlj  fiL>.^lLiXl  jL:t_Jl 

LiUIi  JLC,1_4_u^  4j.::t_Lll  ■  ■■  Qja  (3"4-^  4(^^l_4flJl  jj-*  Ojlj 

(J-*  '  L*  cJLj-irtJj  '^J3  *>»4^  jl La  c_tic  i  5jLi-u£^t 

.SjLJaJl  LajLi  lLUjuj  4  Laj.^ j  4-<t  A >  ,.j At! 

^J-Lsl—Lli  t  ^ ^ ^ J-JLJ  ^  ^  tl  ^L^  ^LSJi  (j-^j 

‘  y  ^  ^  ojjt  Vl  J  4^1^)_aAjl  ^j-^  SjLjjuJl  «^tl 

.  ^  iSLi-uJ  L  fiLiitVl  CjljLiJlj  <L^jj.SL!1  ^  V 

(J_^_4_u_j  4-^Li-u-1'  4_jJLc,  oJJt  (j3^  (ji  (J-iiaAj  LiJJo£^ 

.  cj Lt2_u_4_4jJ. i j  L^  Vj  4  *— 

«^tl  L  ^ 1 1  4>Lj-«  ^  ^jluuj 

LiJUlij  4  4_^1^1j  j  «>\  L-ss jJjj-ss L^JL  1  ^j-^  4_i_<_4j_LIL  ^LcljjJJ 

jljJLl  ^^j-A  «L_jJLc  ^  ^(JseTn-u  5_ijJl!l  4>JLA 

aJJt  (J-flU-u  ^1  4^L_uJ1  jjVI  ulilli  fillj.flIlJl  CjljJLiJl  (JlLo  45jl_4iaJl 

.4_j^lj^^l  L^JL  1  4J^Lu  ^L_4jjV1  (^\  -i'^5-t' 

(^j-A  ^LSLs  4«L_j_i^_^^1  «LSjj-LaJi  4>JLA 

5 JLuu  \^\jsc-u2  d  ^t-%  /  A  ^  ^1 4  5j-AL^1  4_uJlI.  ^  ^  «^tl  I  ^ 1 1  4>Lj-« 
' ^  JO ^  ^ '  d  ^  l-N  / 1 1  5_j^  ^  0  * ^ Ly^  oJUj  jlcL_4/  4^1^_^_aJLll 
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jjaJI  6Lii3ij  u^JjUI 


(3-^  J ^  ^ ' J  ^l^tioJl  (JlLo  L4IA  4_>»jl_tJl 

Ml  r  VLj  1"  <a '  5_iLc  ^  t-N  / 11  i>j_A  i j-_j_A L<j_>J  1 

JlI^  ^  .^tl  t  ^  1 1  i>L^  4_>JL»_o  4-ojL::tIu_aXl  ^oILu-oJ 
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17 


BjLjIj  lL^L^Lj  4JLjJL^J1  CjLjl^oJLI 

'■  4_j_LiJl  jJjjJl  Cr^  lLUj  t  itiJ^l^Iu_uVl 

fiLj^LJl  ^JjjJl  oJ-Slbl 

llUju  i  ^  ^^^****1  C7~^  ^  s"' '  -^^3^ 

^"r  .,.V1  <djL^l  i>J-A  t  .">^1 

^^t-L-LJ  CjLiJ_iJLl  ^  Nj.  t-N  < >.  a  5jl^ 

5j-_j_aSLll  ^jJkl  1  . ^ lJ^  (^^-salitlLl  1 

.^L£Li_uJl_i  5_<i:>.jjJLl 

jLjjV  lj-lii-1  MiU  aJJt  (J-*  (J^  Cr^^-i 

ijy-^  cjLiLalllj  ciiLaL>tJL1  ajjt  cjLu^ 

JjjJl  j-^i  (J-*  ijr-^_$  iSjL^eim  CjLVjJI  JILo 
cl)LiJ_iJLl  i>J_A  4_j_4£^  i^Lt-ll  4_j£^^1.^Iu_uV1 
J 1 LlX  1  j  ^  LuaJk  1  (j-*  l-t-1 1 

J^e_l  (J-Ctfaj  ^LjLa  1  JL^ 

(J.SLI  uliLoljj:^  (J^ 

•f3Te>'  -^>2 

3_<^L£^  C7~^  ^  ^ ^  cjL^JL^JLI 

CjLiLim  i>JL^  i^J_ll  iJJLA  j-ai  (J/\_<iJ LSJ 1 


I8S 


jjkAaJI  6>.I.S>uli.o 


cl)LiLi_tJl  ^Lljj  i4-oLjLll  5 .^tl  (J£^  L^j-a  1 

Jjjjj  5000  (J-*  '  i^llLo  iSj-^LSil  4_bjLo  Qja  Lj^ jj  4_lLu^1 

^c-4-3 1  j-*-1 1  LiJJj 

t 0-4-11  4I ^iuuojjt-a  oLoi-^JLIj  oLiLollI  0jJt  l-^j5  Lul 
(^jJj  L4-4  4 1-4^  o-IAjuJj  4  o  I j  Ljj-uSL J I 

.  L^  5_La_L>JLl  4Ju-iJl  j LtfuTij  1^  fiL^jj£Lll  ^^IjijJl  jLtfuTijl 

J_^  Cr-6-^  '  ^J“tJ-^  oLilit-* 

44_ujjLil  c_<JjlJ1j  44^jLill  oL>.L>.jJlj  44_4-iJ-5J1  (^^IjLj-SJI  ^  ^  n  1  /  < ^ 1 1  j 

4  j_;_j_4falLl  1  j  4I— t-tJl  oLjJL^^  LiL^  ^J^* '  cy^i  4^j_4_u_^^Vl  olj-^j 

oLiL^  ^ 1  •  t-N 1 1  LiL^j  44^jjl11  oLoiitJLl  ^ * j  44— iLxfio^Vl 

•jjLai 

*  'J  4 4_j_c, l—LuaJ  1  oLiJ_iJLl  Qja  ^LlLaVl  (—SVI  tiUj  (J£^  <— 

.<L4-iJl2J1  oIjLj-laJI  (J£^LlAj  - '  oIjVI  44_oljjJl  oLii-iJLl 

LI  l—Lj  4_La-j_>tJL1  1  d-Li-iJl  oLLollI  (j5Li  Lu^l  Lul 

.  jJlSL4loVl  ^^j-lLo  (JjL^I  ^ftSLll  1 JLA  (J-*  .t-stl  J_al jjlJI  OX-LLaltj-ul 

,>4!  1  1  ^  ^  Cr^  «LiL-aJ  1  O  LiLiJL  1  jj-*  (_>-iLLitI<J  1  5_i ^-3u^  j.  .  ^"t 

4 llLlh-u^LJ I  oLL^j  44^jjl1.1  c-Jjl1I  '.^JiLa  oL^I^JLI  ^  " L> 

£>  ■•  I  .Lstl  jJ_al JJlII  ^-lLsIu-jjJ  4  L^-Jl  Loj  4-4-1  Jl2J1 

4_Lj_J1  oIjjJ_4  ^  ^  1  ^  ^  ^  tiJUjJj  •4->“ 

« o I J-L4-U  5jlc  5 j-L  ^j-jJuj  V  4ILiLl!1 

4^Jl.SJ1  (j-*3-1^  oLLilll  (J-*  '  ^L_4jjV1  (3^ 

(J^  oLilj^t_4-i  1*-^^  j  (J-5-uJ1  4.jV  LiJJjj 

oJJt  (J-*  (_)-iaIitILi  ^1  (J-*  i(JL  OjJbJl  SJiSLxfu-o  4j  j-Laj^cj  4^lSL4 

ijilljj  L^jL  jjLI  ^jlSLc  jJLSlbVlj  ^L£!-L1  4j>.j Ll4-i  j-a  oLLilll 

.oLaL>Jll 

ttl  ^2>5L-4j^  ^L-4j-i^1  ^  I '  •>\  ^1  jut-1  LSL4-^  Iju^  jut-i  ^4-1^ 

^.4-^J  4JLt^  ^  i  4_lI^  1  JL^  4^  JlLL  5  L4-4-U-1 1  S^^uSLll 

L^j.^j  4_4L.4-^1  0jJt  ^  I  L(SL4-4  jut-i  4  L^-Lo  oLoi-aLLI  ajjt 

.  4_tSLi-4i-4  jJ J  4j ^_4J?eIl11  Cj  LflJ-iJL  1  (J-* 
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l^juo  ^jaUcUI  i^I jb3  OlAJitoJI 


^LlVl  iJJLA  IjLiJLifo  LoLClAI  cllLiLilll  Qja  dJiSLtfiLA  ^ 

^  ^ iulsjJbJl  4JiSLjflLA  5  JL>.  ^Lj_ujV1  (jl  JlXJ  4^l£La 

.  <Li  5_La_j_>JL  1  4ft-L.J  1  ^  Lj-I  1  Lajj-lI3 j  4  <CLa^^_4_uj 

^JLj^  ^  ^  ^  ^  ■  1  tl  4 - <  1  A  1  4. 1 1  3jLC 

JL£  L<j_£^  4^1j-_<i_»Jl  (jr^  (J-^^  CjLiLiJLl 

o5  4jL3e_LJl  j'  4fiLu3La^  uliLiliJll  aJJt  (JiJ->^ 

L<i£^  4j^l_L>Jlj  Cj  Lj  l^LJt-U  LoLjlLs  ^J_uaj  lA^  4 "  4 1  a  1  A>.  1 1  jjjLA  jj-*  ' 

t  ^u.L^U  ^  ^  4^tl  4  4 1 1  ^>Lj^  ^JjLUl 

.C.VUJ1 

j  ^  fiLj-Lt-aJl  1  ^ "  1  A  1  4.  A  ^J-1.1  t  ^  4  ♦  4 - 4 1  A 1  1 1 

.fiLuJL^JJ  1  j-<jjlJ  1  (_^LLa_tJl  SJljju 

4  ^  4  "  4  1  ,  >.  A  --^  /  11  j  \  ^-^*4  4  "  4  1  A  1  t  1  4>JLA  lA^J 

^  ^1  tJ-Juj  4ul)ljlj-:^l  fiLLa_4_4jl jj  1  JL^  j-ijso  jl 

t  4_|JL.^1  4  -  4  1  a  1  t  1 

LiJJj  JUlj  ^uu-^  4  5jjL:t_a  (J-*  *-_)ljJllLi  ^ 

.  1  ^c_La_4_4j 

4£L-l^  ^  4<__i^-^  3jLc. 

(J_<jj3eIu  jj-I  L^jV  iCj\  MlifU  ji  4«;l_L^l  LiJJIi  JutJ  L^l  JLitlu-ijl 

Vl  4  L^ I ^.l^feTn-u I  --A^  L>^J  4 S^^uSLt I  lLs j*  «Astl  ^ JLA  (Jli-« 

.5_«Lc  i^\  L^Jjj^o 

i>J-A  ^jUJl  ^_La_4_u  (3^^  jLLa_a^l  Jo j  ^ 

Cj t  Al4.  a  1  4  La  i^\  (J_L40Jj  4 «Ljotla_<_4J  1  i  jJjJjuj  JL£  ^?JaJ  1  0 Lj-a 

^j-^  5j_La.^Jl  jljJl  ^-^*4  ^>LJ.l  oJJt  ^__)-oJLitIL<_4jj  J  ^  Ls  A  CjLiLAjj 

LiUjUj  44_um  j^jl_>JLl  L^-Laj  44_i£^_:^1  4>l-^l  ^  S*  ^  L^J-a->»jj  CjLiLaJJl 

. Cj l^)-jot_J  1  j  Ct^  fil^jjJoJl  ^>JLA  c-t-ut-fjTtJ  JL^ 

jLj>.^Ji  V  (J-*  4 fiLa.j^)JoJ  1  i>J_A  ^Lal  5_ijjtjuo  <JJI_LAj 

4>JLA  ^-^*4  ^1  J_>u  LiJJjJj  / 4 " 4 1  A 1 4. 1 1  4>jla  (J^*^  <Li_4_uLLa  *-_)j-aJLi 

L^-LSjJ  (jjJl  ^'■A;^  CjLbL_4i_a  4 - 4 1  A 1  1 1  ^jjt  3^  ^  Ls « >>*4  ^jjl 

,CjLiLa_Jl  4>J_A  ^  AK"  ^j_a  fiLji-a^  4^j-»_La  (jj-^ 
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jjkAaJI  6>.I.S>uj.o  u^JLJI 


•  5 JUre-Ti-ll  CjLiVjJLi  (jI-j-u  fiLbjuo  ^jJlI  0jJt  filllLol 

600  4-b  Lt.tj.1.  1  1  A 1 4.  A  jJ^jj  j  t-s « >>" 

.  ^  1  1  Jl-«j 

j\  jLrt-Jl  ^  .1  .^tl  Cjl_iL>JLl  ?.LSJ1  (Jll-4_j  V  ‘.jLrtjJl  t " <  1  1 4. 1 1  ^.LSJj 

JL£  t - <  1  A  1  1 1  ^jLj^  t - <  1  A  1  1 1  Qja  i L^^alibJ  CjLL^^j^JLI 

J^'j)  I  "  "  cr^l  J  J  '  ^Ljj-Jl  4_jl3jG  ^-la-*-u  j_iLa_i 

^JlII  t " '  1  A 1  1 1  aJJt  (J-t-iSJ  LiUjUj  i (^j-Ls  1  j_JliJ  1  j 


.jL:t_Jl  5_aLSJLl 

^  \  SjLtiaJl  (J-*  (_)-£3^1itIu_oLi  j.::t_Lll  ^ lA^  LiJJ 

jJlSLtii/Lj  (^^JisLUl  aJJt  j-jrt-iJl  ^ t-s •" *  iCjLiLilll  ajjt  (J-*  ^jL_ujVl 
^UiillLi  lLUj  (J£^  iCjLiLilJl  ^JJt  Jj-*  ^LiilLie-a 

^ t 1 1  ■!  <^tl  t " '  1  A 1 4. 1 1  (_)iaju  jjj jJl  O^*'  f" t " '  1  A 1 4. 1 1 

Jl^  jLrt—iJl  ^LLiI  5__>tjl_(Jl  4_jjlj-_>Jl  d^LLaJl  Qja  ^l_AlLi_u^  S  '  ^ 

.  ^  Ljj-^SLl  1  lA^ jj  j  i  fiL^  jgJ  1  (J_<jjtlLj_uj 

i^jja  ^ ^STu  1  4_d 1  1_L<3 4  L^  Lj  V  4_d t  4jj ^ ^  1  j 

^_j_La_JLJ  4L^_IjL4-i  Loj  MiVVl  1  At!  4C_3l_:^l 

.  1  Qja  4_>»J  LJ  1  5^  LLaJ  1  jj-*  ^  ^  ^  (J-*  ^  ^  J 

^^_jJ_a  20^-SK-i  <l_aL<j_SJl  (J-*  ^ L>*  ^iJoLJl  ^^LLaJl 

^^_jLo  38  -28  ^  Ls«  <  La-Lu  4  ^ 

3-SLIlj  1  5»o t  'a  Alt  4_i_4_4j_J L  ^LjIs  5_i j ^ J“>J  1  fiL<i_j^  1  Jjjj j  4 ^  1  (J^ 

. ^ ^  1  •Lst  1  Li L5_j  jj-a 

4^J_<jJJ  ^  ■!  <^tl  4"'l  Al4.t  1  ^j-o  /70  Qja  ^-^1-^Alt  cLAjj-LaJl  ^ ^ J 

^qJIj  La lA— Lt-^  4 1  ^  '  -fl  1  -^Atl  L  ' j  1  t-N  1 1  CjLiLA_J1  (j-* 

5j-j^  4_i_4_u_tj  4 "  J  A 1 4. 1 1  i>j_A  ^ ^  A"  4_al3  SaLoSLi  4_jJLa^ 

(J-*  ^LJJI  ^LajJl  Lai  '^1  <^Vl  1  ^ ^j_a  7l95  ;J  Ji^ 

.^__p3jVl  ulsLjla^  Jju 

1  A  tt  4  ^  ^  ~  ^  1 1  ^  «Li_4_4iLLa  4.^jj-LaJl  ^JJt  j-pjuj 

j  tAs  <  d  S^^  Lh^  ^ LLa  ^uju  V  1  ^  tj  i gl  .L^t  1  o  1  A 1  A>.  1 1  j  Cj L LAl!  1 
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l^juo  ^jaUcUI  Ja^  OlAJitoJI 


fiLLo  CjLiLiJLl  o'^  iCjjJbJl  5_ajLS_4-i  ^ ^ ' 

.  ^  1 1  CJ  1  j  UlI  1  J 

gL-t-tfuJ  (jj-Aj  SjJjLLa  t " '  1  1  1 1  ^jjt  (J-*  CjIjIJlIIj 

‘.(J-ILo  ^  t  1  J  1  ^ "t 1 1  L>*  ^  i ^  1  1 1  CjljLiJl  JL>. 

CjLoLiJLl  aJJt  j3j-^  03^  o'  LiJJjJj 

^  ^  Ltia-il  SjL^j  i 4-uSLi-aJ  1  (^^JoLlLI  (J^  JlJLjJI  (J£^  SjLjJU  i^jJLl 

ijl—LJLJlj  LLaHl.  1  c-uljjfliJl  'otI^  CjIjIJlII  ^JLA 

i>J_A  (J-*  ^ ^  4_ju3Li^  cl)lj-t^_:^  o'  3  *  LiJJ  jJj 

Lij-^SLl Li  ^jjrfc-Ju-a  ^1 jJ  i  Cj  1  1  aJJt>  ^  ^  *  c_ ul 

-^0^-5  -j'  ‘ Oj L<i_u_a:>. J  (J-*  OjIjIJlII  i>J_A  Lo  uLiLSHJV 

^j-^1  (J.ij_ui  (J-*  oj'jL*-!'  ' (Scrubbers)  Jj <  n* "  ^'j^i  ^c-<-uLj  <-_3jju 

4_<j^  (J-*  ?.m  (J-* 

Ojljl_iJl_i  4_SJLjlJ1  c_<-j1  j-tTuJ'  (J-*  (_>-ia-litI<J  1  3_u_ujlJ1  JLcL-ujj 

(Jli-«  CjljlJtJl  ^>JLA  *  5_jlji  JlcL_uJ  (J-^  4.^oLlI1 

jjJ  1  ^  O^J*^'  e?^'  ^  IjLiJl  (J-*  *— j-Li-uS^t 

^Lj^SLi  (j-iol!l  jlu_u£^1  jjj-iIjj  jlh-uS^I  jj-*  L^L-^-i  Lu-alitj 


3^'o^  O*-^'  ^oitTn-uJ  - 1 " '  1  ^  1  1 1  ^ljL^tIu_ul  SjLc,' 

iJjLA  (J-*  ^ '  jL-t-j  ^Lo-Vl  *  Cr^  ifiLtluaJl  ^ '  1  ^  1 4. 1 1 

.3jUJ->J1  OjLtcILIII  t " <  1  1 4. 1 1 

t - <  1  A 1  1 1  ifiLu^^jLll  cLSj^jJaJl  ^JLA  (J_4JlL<_ujj 

'  .^:fl  4_uJlJlX1  OjLii-iJLl  (J_i_uj3j  i5jL:>.  ^_yic,  (J^  L^U^SLo  3  ' J 

.3jujl>>  cjL^&ULa  ^  *  J  *  *  jLju  cit-o-  O  J  *  *  ^  " 


5_ua_o^j  ^1 ^1  1  /  <^t  L^_al  jLitIu_ul  4.jj>. L>. j-I '  t " '  1  ^  1 4. 1 1 3 ' 

5^jJ^_j1j_uJ  1  4.j^j  o  jl  ^^j-LlII  ^L>.jJl  (J-* 

(^'  ‘'^13  ‘ '  S  *"  *— ■‘tP^  <^tl  3jj-^'  ^Lua_a  (J_i_uj3j 

‘  ^3****^' 


i^jJLl  OjL^Iit-d  Ori^  ^0P“  O^  cy^  «LSjj-LaJl  ^JLA  JLcL-ujj 
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t  'I  "  (J_^_<_u_i  CjLiLilll  ^  1  JL^eTli-u  1 

i ^  LatlaJ  1  Li LSjj  i c^t-tTu-^  1  j  t (_)Ii  1  j  t (Jij^ ^  '•  (J^  ‘  Ijj-uSLl!  1  g>  t-s  -  1 ^ 

lj_A  (J^^tTi-i-ol— 1  5jL:tILll  cliLiVjJl 

^L^LLaj  ^Lu'^  5_aL<i_SJl  Cj  Lc.  J ^Li-u-a  ^  CJJL:t-i  (J^LflliJl 

.^^^1  4_iJk£LLl  jLLoVI  (J-*  LAII  140 

^_<jj5eIL3  iLSjj-Laj  L_fljjJl  fiLiLuaJl  CjLoLiJLl  jj-* 

iCjUl CjLiLflJj  i_LaIifejj  ^  «LuLuJ1  t - <  1  a  1  1 1 

^  J-JtTn-uJj  i(^3_4JLll  gl  t-N .  ,.j"  a  jLil  Ljj-uSLlII  (JjtAl  uLajJ-i^Jl  IjLA  ^ 

uULlU^  er^  ‘  1  ^L>J1  ^Ixjt  <i  <  -M  (j  jJl  i^LlJl 

.  ^  LitlaJ  1  1 

t  ^  4fiL_;_<ijj-Jl  ^jJal—Lll  «LSjj-LaJl  0-« JLitIL<_ul 

.  1  j  lJujJ  1  vj J  4^  1  sj^* ^ 

'.(Jjja  4_j^ljjJl  4_iJL-saJl  1  ciJU  j£^ 

cj 4_^jj-L3  LXa-«-1 1  *-^ Ljj -i  L-i L5_i j  i ^_<i-SJ  1  j  i 5j  jJ  1  cj Lu  j  1 1 

cr^  J  <>  *"  '  '0  Cr^l 

.^>Vl  ^l>Vl 

6-“ 

d  A 1  ^-"i t,  1  1_iL2_lJ1  4_^L_aJl  CjI-jIajlII  ^;Ui:>. 

S_a.  JLrfcJLi-u-l  1  ^LjJ-t-aVl  cl)Liii*JLl  (j^  ijr^J 

•  j-aVl 

.  (JjLtll  4j_a  4_>»jl_tJl  CjLiLiJLl  ^  JL^tlLcuJ  j^lj-Ls  iJJLlAj 

t " <  1  ^  1  1 1  t>>\  4-t^L^  ^  1  J^tTn-o La  L^lSLi-o  '  ijr^ 

.  (Garbage Compactor)  w^Li^l  .U^  l  .>.»  ^<u-ub  ajjt  l-Sjjljj  i  L^LSJJ  (J^ 
L^j_>iJj  ijJjLm  CjLflIit_a  (J-*  (JJ-^  4_Sjj-LaJl  i>JLA  Lo 

(J_^_<_u_i  lLLI  JLjj  ^  ^  Cr^  ^  ^  T"*"  ^  5j-Lt-ua 

(JllSLIl  ^ 4^1  4.jJ_4JlI1  ^JJt  t^J^LUl  CjL^Iit_d 

■  a  A b. ^  1 1  L^Lj^£La  juu  1-4^ 

LiJJjJ  ifil_ljLj_uJl  CjLoliJLl  ^_<j_>J  a  1^ . ,.  ^Ltjjj^l  ^JlLiI 

‘  tl  4_SLljI1/  i^y^\  ^Jjl— m  4j_«  t - <  1  A 1  1 1  c-4^LjVl  aiLuJu 
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l^juo  ^jaUcUI  i^I jb3  OlAJitoJI 


t  LiLljJj  i5_al_4_SJlj  .1  .^tl  Cjl_iL>JLl  4JjLx-«3  4i_u_uj 

(Jj-ULJ Ll!  1  jJLulII  fiLLa_i_ul ^  JD“^  (j-*  ^ 

^_<a-J>-  4_jJ_<jX,  oJljLoj  ,(J_4-»J1  IjLA  clil^j^tTu-U  ,^/\_»_iLlll  j\  ifiLujJLl 

‘■Ojlj-^  SjLc,  j—Lo  Cl<_iL£^  L<j^  4_^J_i  ^cI13  (J£^  4_aLj_5Jl 

4_l<3L^  Cj1jLu_u  Ljil^  »^LLa  CxjI^  4^Jj-LaJl  oJJt  jjijalu 

^  ^  1(J-4jlJ1  1  J-^  4-4£L:t^ 

jlA^  (J^  J-‘-'^y3  iCjLfli-iJll  oJJt  (J-*  LiUjUj  j-:p^ 

.Sjl^IjJI  5^1 

LlsS t ^J 1 ^ja V 1  ^ ^  Lh^  1  Cj ^  cJiiSJu j 

1  t  ^  1  <  ^ilLa  SjL^eim  CjLjVjJI  •  Lt^Lu-iD  5  a  \  1 1  ^jjJl 

tL^LjVj  ij-a  UirJ^  I  I  J  8  Lo  fiLii-t-aJl  ^-<1  Al^t  1 

^  ^ g. l^^i-u^  ( (2_l1LSLj  Iju^  cIj  ‘Z3 

.  CjL^I^JLI  1-4^ 

j-La:>.  i  (J-*  4^j_tJl  CjLi Lilli  j-jIaj  :i_ijj_tJl  CjLi Lilli  jj-*  (_>-iaiitlll 

.^j-iJl  IjLA  i-LsLtfalll  f^jja  <L>»jL111  cliLiLim 

cjLLaj>JLl  ^  jLjfcTn-uj  (jyill  (J£LHij  cjLiiiJLl  ajjt 

Lc Lu-aJ  1  <  1  Jl^ ^  llLIu^^  4 ?^Lij-^SL11  jljJ ^ll  i^^^JJl 

.  i^jlJ  1  1 


(j-aj  4i_Jj)^_Lll  CjLLa_>JLl  (j-*  CjLiLilJl  4>J_A 

j  4  Ld Lc  40  j— La  5  Jl^cLLL  1  Cj Li V jJ  1  1  Cj Lc  1  *  1 

Nuclcdr  wEstc^  4_^^^ljl  uLiLLi-cJl  i)-a  1  ^  1  ^_l.uLu_uj  ^j^i-uj  L^lL 

l-j-Laj  L?e_aLjj-j  ^-jj-xfulll  \jjt  jjt::t^  4 1982  ^Lc,  j^j-a-t-uj.^  (Policy  Act 
^_^j_lJl  CjLiLilJl  4_j_a£^  JJL:t_i  La£^  4(_p3jVl  (_^La^i  cliLLilll  aJJt  (jjj-^^tll 

di  ^  c-tJt-i  (_ylll  4_iLiljJl  4^^j-a  (J^ 

.^l^y-a-A-ll  SjLjjljJI  ^^l^Jkl  i>JLA 

5_a  LL  ^Ij^rtTn-u  1  Jl^  ^ 1-^-La  *  i^^ll  1  Cj  L  Lill  1  jj-*  L)  Lc,jJ  tiJ  LlAj 

Ji ^ ^  1  LlC,  ^  1  1^  4  1  J ^ ^  1  4  ^ ^ ^ 

JlJjLLI  5_ijj_L11  4 " 4 1  t-N  1 1  ^j-a  ^113  (_ylll  4_»_xfail  CjL Lilli  ^ , ,.  1 1 
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jjkAaJI  6>.I.S>uli.o  u^JLJI 


5jLi£,  (Curie)  5jl>.^  CjLLilJl  ojjt  i-LsLfuj 

i226-^j_i^lj-Jl  j  ^  (J-*  (1h*  ^j^Lt-tToVl  i-LsLtfalll 

(_J5LI  100  (_3^Lc,  Lk-iTo  V 1  L^J^aLxfiij  ^'j  llij  5j-l£i:>.  CjLi Lilli  j-luuj 

^^^Ij^^l  5»oL>.  ^Ij^rtTn-ul  JlI^:  ^Llll  iuliLi Lilli  i>J_A  Qja  (Jj^l 
j  •>-  <  Cj Li LilJ  1  aJJt  ‘  ^ ^ lJ ^  '_3 

50000  (_j-ll  ^  J  '^13  (J-*  j-ielj-u-l  1  4_aLi^Jl  (j-*  /86 

.  «Ll<_u  (J£^  cj  1  j Lt^  1 000  L^j ^  Ln^  A  (JSLl  c-«jtSLa 


^LjljIo'^1  t  ^  ^«-C,j-Jl  jjj_L»_3  i-lSLifu-a  CjLLilll  aJJt  (JIL4-IJ 

La«.1  jl^l  tjl  ^1  L^_Lo  (2>^  ^  Cr^  ^  ^ S  ' ^ 

5jlI  CjLLilll  i>JL^  (jy^  Lk-iI  V 1  JaLiTulll  (Jjt::t_i  226  -  ^jjjljJl  j-ual^ 
.CjLLilll  iJJLA  i-lSLifu-a  JjLJ  (J->»-i  iC-tJj-ilLll  Cr^  4_u_u  1600 

(j-a  ^-11j  CjL Lilli  LiJJj  ^dLSL5^^  CjL Lilli  jj-* 

^_jJl  LAjJJLi  p  '  r.^™  ijyJtj  ii^^lil  t "  <  1  t-N  1 1  Sji^j^^l  cli^LcLiXl  (JjjLIj 

[^j_1j>»j  (jj-l-ll  CjLLilll  i^Ltlu^l  £>  L  .  ..j"  a  jl  fiLijJuls  cliLLij  .lr'-<j_<_u^ 

Jj^jJl  (JA^  Cy-^3  ^LlH/'^I  CjLLijj  iLLa_i3  LoL>.-Ll^  ^iTuJ  -il^-*  (jr^ 

.[^j)j_l11  (j^LiXi  (J-*  ^Liii  L^n^" , ,. 1 1 
ji  i  jLi  ‘=Lj_A  ^Lt-tl V 1  £>  t-N  .  ,.j"  a  j t  cLijjuls  CjLLilll  JL>. 

V  iJJLAj  iLilll  4jLfu  Lo  j]  Jjj-pJl  5jj1  J  (J-*  jl 

500  L-t-<-fjj ^j-Ju-ss  ^  S  '^'T^  L)^  1^  Ls^ 

V  L^^LlUjI  Li£^  iCjljLt^  1000  (J5L1  4_u_uJl 

.^s2u  ^^>^1  4-lt-u  500  .J‘^1 


i  Lajuj-P  jju  i^LjLluVl  g> U .  ..j"  a  ji  fiLi_jjt_tl3  cjLLilll  aJJt  SjLc. 

1^)_<_UJJ_<_U  .^__)13J^1  i)JaL  O-L^-i-uVL  filLsl^e-d  4_L<3Li^ 

iO^lj-j^l  (^jja  CjLS-lL  (j^*^  JUtj.j^l  t(J^iaJl  oLLilll  ^JJt 

Jjj  La-lu  i(Asse)  (((JjjL)  pj:t_ill  pji^Llo  JL>.!  L^Ll!  ijy^J 

Ijy^  j.::t_Lll  ijy^  CjLLilll  0jJt  (iLiJL  L^LLaj^j  i  LLjjseJLj  i  1  J_l1j_A  ‘.(Jllo  L^J^l 

.  (54  p^j  i5j-jjLu3  cjLl^j 

pl^  L^n^"  , ,.  1 1  Ji^^jjl  (Jilo  [^j^l  Lt-tl^  1  uLaLtfolll  CjH  cliLLilll  Lo! 

p_j  t  L^LcLK-til  ^  * j  L^jljja-  jLiij  (jyi^  oLLL  ^LjJ-o  cjLljj>.  Laj-o^ 
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5J-Ulj  ^jJal—La  t3"^  L>^W  Cr^ 

.(15  J5LJ:,)  o'j-^' 


^L>JI  ^'i  a. 


e.  I  5  U.  ^  fl 


(IS)  JSL^ 


el  -- 1 1  L^ljjLi  CjLiLdJJI  i^yA 


[^J_SJ1  ^j^Lt-iTuVl  i-LsLtfalll  ulllii  CjLi Lilli  y^jj-sclh  jU^i-uJl 

i^j.^c-us  (jlj^  ijy^  (Oskarshamn)  i_ij)^_L!l  (((j-*Lifo  jL£Li_uji))  a  ^  <L=*ol_tJl 
27  iLc,  Lljj  \j  i  Ijl-*  2 1  fiLtlsj-c: j  i  Ij-^  1 20  aJ ^Ls  25  (3-<j^ 

4.JLJJ  I  a  .  ..  ^  A  0_L^_t^  V 1  a  1  A  /  A  1  J  JL>. i 

L^L<JJlIlj_u1  (2>^L4-1  LiUjUj  ,  ,.11  J^^^l  jj-a  Ltis  750  i^L_a£l 

j_Lo  ^L_»_3  L^-o1  jLitIu_ul  IJ-JJ  i  JJj_i_uJl  (iLjc-ll  (J^  (J-*  CjULilll  (J-^Jl1 

.  1985  ^Li 
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jjkAaJI  6>.I.S>uj.o  u^JLJI 

l ^"t , ,. 1 1  LiLSj  ^ 

*'f‘ •  (J^  ulJ  1  JLj_Lu£^  V 1  (_)iaJtJ^ 

CjLcIiJ  J_^  iSjLtiaJl  L^Lc.L»_iIul  JLS^  ^LL>iJ  4  ♦  mi  a 

jlj_a  LlJu V I  (-La LtTuJj I  CjIj  CjLiLAIII  ^>JLA  (JJLLa 

.<— 3j.:>Jl  ^L^jJl  (JlLo  ^jLc. 

^Lc.  Li_u_ij-aj  (Marcoule)  « Jj-^jLa))  cjjL:?e_iJ1  aj^Jt  o-^-i 

ja_j  i(j_u_j_lS!j  5.iLo  ^_a  CjLiLijJl  iJjLA  ■  L^ 4_ajj-LaJl  aJJt  ^ t"" j  *  1969 
olj-Ll  iJJLA  ■  L^  t  (J-o-lISIj  (_La_jJ_>Jl 

,  U»  1"'^"  *— “tP^  i4.Jl-£:  5jljj>.  4:>.j.i  J_t^  J  3,''^  OJ^  Cr^i  ‘  L^  ^^J-i  ^  3' 

.  4_jj>. L>. jj  1  BjLLI  ^_a  LaL^-i  CjLiLaJLlI  aJJt 


(JliLiLilll  jlj-a  ^L>.jJI  (3j.»_uu_a 


(juLUai  ^ 
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I— ji  ^L>.jJI  4j_jjJJI  (jiiLiLilll  1 U. i^-s- 


l^juo  ^jaUcUI  i^I jb3  OlAJitoJI 


^  ^  1  1  jL^  '  ,  ^  i ^  1 205  Julc.  5 j Lc.  ^  ^  1 

8  (J--^  ^  5 jJL  i  I  ^  .^It  jJjLSJI  c-JLuaJl  (j^ 

LAj-Ls^  i^Lrtill  g>  t-N  -  ■■' ^  fiLj^jVl  i>  JLA  (J-i^  ^ji  .  CjLc,L*-u 

Jl^  La  ^IjV  lLs jju-iaj.  1  aLLLi  IJljP**  (j-t-tjju  t  I^La^Lu-t-u  50 

.(16  ^JSLJu)  4 uij jJj  cy^J  ^  ^  ^  Ls . ..  < 

(J^  L^L>.  ^ Jt::tIL4_4iX  1 J  4cl)LiLilll  aJJt  t  (J_aJtIu-4iX  1  ^L>.jJlj 

.  Cj  L£LjJ_4_uJ)jj^  1  ^L>.j  (J-*  *  ‘  Li-uJj-a  i^jja 

CjLjLAIII  SjjLls^I  4_ajL5-a  JLiJL^Jl  4_sjJ_4_uVl  IjLA  JLul^ 

i>JL^  4_La_j_>JLl  fiL>.jl_>Jl  (J-oIjjlII  t  ^l"-^t  ^^Lui_jSLJl  (JjtAll  La£^  44^^_tJl 

CjLj^SLa  <  4_La_4_ul ^  j  \  4>L^1  4_La_4_ul ^  (J£TIl!1  (J_al ‘.(JlLa  CjLi Lilli 

.cjLLilll 

j^La-C,!  CjLiLilJl  aJJt  c-J-t-saJl  cLj^ji  SjLc, 

^^IjJkl  4>j-a  o^j-^3  ^Ls  -  ■■  0->»j  5j-l^ 

. Ij-uu-uJ  1  Lxa  5 JlJlI  ^Ln-^H  1  j  t  fl  ^ ^  «" 

(j-a  4_iiltit_a  i  j.£jlb  1  ^  fibLufoil  j-jLIalJl 

4^1-uj>ull  ^Ljj_L^_l  ^^Ll-Uj^^Lt-U^l^  ^^^_U_uJ  LSLl  L^  .  ^Lt_uJ^1  ^a_L.40» 

^_jJl  ^c^jjJlj  (j_4jL:t_tJl  j-jLIi-i  c-ufclG  4  4_j^jJL11  5  JjlII  ^tfoXl  -i^^l 

•  oL^Vl 


^jJLl  4JLjI_i_uJ1  t " <  1  1 4. 1 1  jqIu 

Ci.^  jCU^c^LiVl 

ASLuTo  Li  (_3jju  Lo  t  ^  'j  '  lJ ‘  4_tJ  JlI  1  (_p=>J  i 

j_La  4_a.jj_LaJl  Cltbj-C  t  >^tl 

(J^  L^J  <^jLfli^  4  C^jJtIu_ulj  (J-*3 

^  J-Jt-Ti-i-uJ  ^  4_4_I^^1  i>J_A  i  J-t^lj  ‘  Lxjij  qja 

■  t-<l  ♦  ^  Tt , ,. 1 1  jl  Ia  aVI  Vi 

t  Aj. .  ^  1 1  dSLi-iTo  ^  1  1  a  Ll^ 

‘J  '"‘^  ^-(-uLlJl  (jy^  Vi  <CuJ_>Jl  ^  .^tl 

4^jVl  />>  Atlj  «_aj_LsaJl  CjLaiit_«  CL«-il£^  JL^ 

Jj'-i-t'  (j-“  WjjJ^ 

i ^  1 ^iTuJ \j  1  c-f-i  1 (jr^  i  j  i 5 i  t-s*  -a 

1  t^l£Ld  JL^l j-<il  (j-^  ^  ^i"  5  a!  ^  ^tl  Cj-jI£j 

t  ^  "  0—1  L^  (j-A_>Jl  LiUii  tjJ-ll  t  <  1  r  t 

1  ^  J  A  ^  ~.-r  /"  tj  t  ,^.tl  L^jIjLOJ 

.  4^jVlj 

Jju  4ijLcuJl  CjLoi^JLl  gl  ji 

1 JU^  'J^  uliljLuJl))  ^Lliaj  Vjl  ^jJtlu-oLs  iLiJJj 

jl J-^e_i  SLLaJLaj  «LLa_<_u^^ILo  ji-jl  j  *— J j-Lt-uVl 
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ijLiVl  ajjt  LojLt£:j  iui)LiL>JLl  ajjt  ^  jJjLiJLl 

L^_L3JiJ  i4_bjJ,l  t " '  1  1 4. 1 1  ^jjt  (J.S_b  CjLij-C, 

♦  ^Ij-OjJI  I  JLuu 

J-t-^<.u3  (J_^.jlL<_uj  ^JLA  dul^  *  L^-3 

(_p3jVl  4_La_j_>JLl  ^  t-s  <  1 1  Cjj_Lj  L)^  LiJJIi 

SjLtiaJl  ^Q^lj..:>Jlj  ijlj_xflJl  Qja  SjJutlLo  Cr^  t " <  1  ^  1 4. 1 1  $,1^I1:>.V 

.^L-ujVl 

‘  ^ ^ ^  ^  ^  5_4j1j_u  <LSjj-L3  Cj  1  j LuJ  1  ^LSjj-Ls  ^Cuu  Vj 

03^^  JD^  (— Sj-i-saJl  <—i L»-lh-u V  ^  SjL^Lb  «^tl 

L^LjjJL^e-a  t  jlj^i  fiCu_u  4  Ml  <a  V  4-jK  i  h  JJLc.  JUjj  Vj  ii_3j-C 

fiLc,l_(_u  L^  4_La_j_>JLl  4_j^L_aXl  4_ijJ1!1  LajJi^  «L>.L_u_a 

.  5  JL>.lj 


^Lj  ^L^Tl^I  i^LLa^ 


L^jilLS  i4_j^j_:>Jl  i>L^l  (jj-Ij  J  4_j^L_ail  cliLS-ilaJl  ^q^1j..:>JLi 

.  fiLj^ Lu-aJ  1  ulJ LjIajlI  1  L^-a  1  J^tTn-o  1  lLUjU 

(-_£j-jua  c1)1jLj_lJ1  ^Lla_i  (J_<j-*ll-i-uj  cflJlllll  ^L»J1  ^Juo  '  ^Jlj  Loj 
4^  j-xHuJj  jJl  JlILi  (Jj jJl  ^  JLaJ  *  (J-*  ijr^  L^Liiit_a 

.  L^Juo  .^tl  t  ,^tl  CjK  I  Ml  ^LIa_i 

SjLc,  4_LiJ_a  (J-SLl  4_aj^LJl  *^tl  t  ^ 1 1  ^SLi-iTo  ‘ 

Cj Ua Ltfu-Ll  1  ^1  jj|  lLL!  j£j  i  L^lSLi-o  i4_cjj-11  J-a1 

c^Liliai  ^_j.<i:>.  (J-a_b  ^ ^SLi-tiuJl  i> JLA  LiJJjj  i  L^  4_ilL>J,l 

4_j^ t  M^t  1  ^ L>JL  1  Cj t  -a  *  (J-2-^  ^  (J L->»-l  1 J  tj j l-t-a-U  4lj L_uJ  1 

.  ^  1  4_u jJ.  1  5 Ji jjvjJ.  1  j ^ 1 1 

L^_l£LJj  i 4_j_Jt_uJaJ  1  L^IL1L>.  (jr^_3  ^JJt  jj-*  (^^-alitllJl  ^cHj  Vj 

(J^l ^_c,  (J-*  ^  j  L^LaJl  (J-^  j^ljJaJ  ^Laj 

Cj \j  jL^Vl  (JiLo  fiLuULl  [^jl_>JLl  Lol  LiJJj  Jjlj  ^  ^  iCjjJLlll 

Cy^  I jLuu  4_j^L_uJ.1  i^yjSij\j^\ 

i—Sj—t-aJ  1  i>L-^  4_j_a_ij  jLla_aVl  i^-i  (J-t-aAll  ^alu  La 
ijJ  1_LA  JL>. Vj  4  ulJ j-lrJ  1  O La  5  J  Lc  jLla_aVl  4>l-^  tjV  LiJJjj 
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i  L»-o  J 1  jJL  1  i>  1  (J-*  1  1  JJt  (JJLfl^  .  L^IL>J  LjlX  4_l^j.Sj>.  4:>.  L>. 

1  < ^ j  ^ -V-  <G_iJL>Jl  <-_3j-uaJl  p  <  (J£^  SjLc,  (J_uaAJl  IjLA 

ipljLll  (J-*  jLLa_oVl  '  I  U>  ^  .  ,."  (jy^ 

julj  IjL^j  t Lc V 1  j  cJi-LiS  1  j_»J  1  jSc.  ^LjLa  1jl>.  jl U aVI 


Jij_jLJ  p_J  [^jL?e-o  jL:t_a 

.  Lx-a  L^^-la  3j.-tj>.Vl  4->JLft-A  plu  ^1  Jjt-i  L^  ^  t"  t 

^j-U  (J_u:iAl  1  pILi  1  t  ^  1 1  gl  ^  Us  1 1  jj-a  4_a  JLSILo  fiL<j_laJ  i  ciJ  LlA j 

1  jj  j  5  Jj  1  jJ  1  L^  1  /  1  .-<1  \jC  A  s 

i>L^l  i(Black  Water)  ((»ljji  < n  tl  i>L^l))  p_i_uLj  SjLc.  iJjLUl 

((^jLoj-Jl  i>L^l))  p_i_ul_i  f—SjJLJj  4_bj_<jJLl  i-LsLtfalll  (j^ 

.  (Grey  Water) 

a  sjlUstl  a^JljLll  ^ j t ajijLb  ^ ^ ^ 

i>L^l  ^jLojJl  ‘  Aj.  . ^ 1 1 

LiUju  ^Ll>iJ  Vj  iSjljLfiaJl  c— ul j-iToJl  (J-*  C:r^  ^  tg.1  Jj-i-uJl 

.4_>JL»_L1  t"'ljl-s"w  cJt^LSJ  Vj 

.Us  1  "•?»-"  t  jl  Us  aVI  ^l_J_«  Us  t  1  L-fl-LiS  1  JJlI  1  *JlJJJL>.  JLt^J 

i>J_A  (J-*  4_>sjl_tJl  jl  Us  aVl  i>L^  4ijL^l  S^LjjJl  fiL^l_>JL  5_ijLojJl 

4._J_jLI.1  (^jL^JLl  a  Us  Ut  ^  t  1  ^>1^1  ^JLA  <— JLjjLt^  4  L-d-LsO  1  jjl!  1 

^j-«  t  /» > ,.  Bj-jjJlII  jl  Us  aVI  ^>Lj^  tiJJjj  4  Ljua  5^_^_4ll/ Lj_« 

s^  'JJ  4^jLdj_Il  ajLi^aJl  LulI  1  (__>^aau 

.  CJ  \j  jL^Vl  t  Aj.  Us"w  lLUjU 

^^LojJl  i^L^l  (j-^  iJ^  L>*  1  ^1  p_l  »  1  Jl ^t-u-1 1 


.  L^-La  t-sl Us^  A 


4 A 1  j j-t-4i-l I  i>L^G  4_aJL»J1  4"sM  .>sf^tl  ^IjG  4_>JL»_L1  cjLLajre-o 
4-j^ jJj-l-lJ \j  4_uLui_j£J1  C-4J I j-tiuJ I  t— ticl  (j-a 

Lo  p^  L-<i£^  4fiLlj_tiJ  03^-5^^  p  1  Us  / 1 1  s  (JJtj  4^L4_4jj'^1  a ^  <>." 

(j-a  '  La-a  (2>^La-a  Jj>>  ^  >-^at  (JjIaIlII  44j:tjlj  j!  jj-*  iJJLA 

. Cj  1  j-jjrt-tJ  1  jL^Vl  L^LaJJ  (J-^  cliljJlillj  CjLij_uj^l  CjLj£j-a 
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0-2  o-S-lj  cH-^'  ‘’Ui-'''  Cj^  4_jJLjjl11  JUJ-xfiJI 

.  JjLJ  1-4^  *-_)j-xfliJl  (2h*  ^c-j-4-iaj  lA^  Cj l^^-LTt-J  1 

CjI j  3Jl^  ‘  tl  4^JLjl^  4.^j^)Jx3  ^  ^  « WTs^ 

.  iLu^ljJ  1  <L>J  LjlX  \j  i  4_u  LuJ  1  <L>J  LjlX  \j  i  V 1  4_>J  LjlX  1  ^q_x_u  Li 
i>l_j_4-i  4_SJIjl11j  fiLi^LLaJl  t— ticl  4^jVl  4_>JIjlL1 

LiJJlx£j  <>. Atlj  X c-x-tTo.^ I  ^Jxa^  '(J^  i^W  c_3j-uaJl 

*L?J^*  Cj-x-xjIjij  j\  iCj^j  (J-*  1  ^  ^01 

c-x-Lx-ujJll  1  ^  (J-*  Cr^  ‘  ^ 1 1  x>L^  jIj-aLi  S^Lc,  LiUIi 

^1_L^  <LSJLjlI1  /60  j  -*■  <  ^IjV  <LSjj-LaJl  ^JLA  ^  x Cj L^t_xI/^_^  1  j 

.cjLcLx_u  xJls^Lj  ^  Sjud  ^ >^tl  <  '^j  >^tl 

->■  tl  ‘  tl  ^>l_^  «l^JL»_I.l  ^JjjJl  .J-^^  w 

<L_>J l_»_L  1  (J-*  ^'L£^  tj '  Lju3 J  <■  4_lS_uJ  1  Cj <A  AK"  (JjJ-SHU  LiJJ li j 

.  4_lS_uJ  1  aJJt  t  L£[j  [>:A^  ‘ tJ Cr^l  «Lu^lllJ \j  4_uLuJ  1 

i^jja  c-t-x-u  Lua  j  ^LlIoLi  «L»JjVl  4.^JLjlI.1  «1^oLl!1  JJ.S 

^_^Lo  j^l  Lxlj  jLrt-Jl  Loj  lLUj  Jju  ^JJt  ^  xjjJSLll 

.  «LujJ.l  * 

t  ^ 1 1  x>L^  fiLuLuJl  fiL>JljtXl 

<L=*ol_tJl  i^L^l  4^LiJl  Ln  1 1  x>  JLA  ,  4_jJj  Vl  4_>JL»_L1  5 jLs"w 

(j-*  ^\3-^  ‘  1  1  ^  j  ^  fiLjJjVl  4_>JL»_L1  (J-* 

.x>L^l  x>J_A  4_uljLll  jIjJLI  5  J-x-xx^Li  jjj^uSLiJl 

4.^0  LJl  X  4_o>. 1  gLii-gJU  4-tl^JLll 

^  ^_Ia_x_u  (35^  uliLxiljLxfoj  <L>JLjlL1  Qja 

jjj:tjuaJ  1  (j-*  ^^.lLs  lLU  !i  Jju  x>  L^  1  j-4J  ^  x  ?.  1 1  ij\s^-uj^  Li  1  Jj^  L^JiaJj>J 

5 Jl^ Lx-xi-OJ  IjjujSLiJI  iJJLL^^  x^Qj?E->tJ1  X  ' J 1  ^"t  1 1  uLaijJI  ^1  d_xfu^2j_:^1 

<Lj_S_lIL11  j  jj  .>»«tl  jIjJLI  Cjljjjj>.  5 j-x-xx^Li  i^L^l  ^_3-^  * _ xjI  jJl  (^/u?e_x_xx£^V1 

Ijjj^Ja  (J^l^  X  C-x-J^^^-jJ  1  lLs-x-xjjI  -^^,3-*  C^i  '  ‘  ^  1 1 

.^Lx_XJjV1  4^e_X-s3 

t  J  CjVL>J1  VJ  4_u^\jJl  4_>JL»_L1  fiLSjjJxs  (J_xuu-x-xjJ  Vj 
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fiL>JLjtXl  JJLJ  fiL>JljtXl 

<l_ul_uJl  4_>JLjlL1  (J-*  ^  i4_ul_uJl  4_>JLjlL1j 

^^LILi  ^Q_l  i  1-4^  4— ulilj^SLlI  4_l^L^  4^Ll4^ 

.4^LuJ1  ^j^LjlXLj 


i>L^l  CjLi£^^1  cr^  4^LLA-tSLll  4_>JL»_L1  fiLSj^jJa  t 

J-^jlIj-uJ  i  L^J-«  1^  y^jl  4<LuLuJ1  4.^JLjlI.1  4.^oLlI1 

J  Qja  ^JLA  ^-^*4  1 ,^.  / 1 1 

.  j-jia^lJl  jl  ^^LiTuaJI  ^J_Lsa^l  4.^jj-Laj 

jjyiLll  fiil_LS!iJl  cjljJ^l  cjLj^i  ^-^*4  4_>JL»_L1  ^  * >»""  LiJJji£^ 

LajLjV  jl  cjUjjI  ‘.(JiLo  ijL^l  ajjt  ^ 

.^L-uj'^l  ^LPe-L^  ijr^  5_aL_aJl 

^^jlILs  fiL>Jl_»_Llj  ^-juHjjIlII  uiiLjJLi^  jju  ^  ^  ■""  c_(_i_uljjJl  Lol 


Ljj^uSLlI  1  1-4^  ^ ^  LjlL  1  jj-*  J  ‘ ^  S 

4  C)lJ  '""^  <>>*  tl  jljJ.1  (^j-A  (^j-A  Li 

c-*j-ul_^^l  ^  ^ y  4  l_aj  4  jJ_4JlL<_4iJ  (^  jJl  jL^  4-lL^jl!I  ^JJt 

jj-Lsl-i  fil—Laj  4_£lj-j>.l  4  jL<j_4_a£^  gLa  1  J-JtTn-u  1  LiJJj  Jjlj 

.(17  jSL4i)  4^jVl 

V  tVl  «^tl  ‘  ^ 1 1  ^>Lj^  4.^JLjlI.  jJi^^-LaJl  ^>JLA  (J-aATn-fjjj 

J  A"  ^_^yILll  g>  ^ Us \*^\  l_ai  45jjLojJ1  4>L^1j  al.ij-4-uJl  L^V  (Jl>^ 
"  U>  ^  a  ^ljj_4_uJl  4>L_^1  CjI^JIaXI  ^JJt  (J-^  ^j-iJLA 

fidi^ljil  CjLj^SLLI  C:r^  JUjIuu  5_ijLojJl  i>L^l  ^Lju  La-t^ 

• 

gLcL-Lua  ;  JiLa  Cj Lc. L-Lu:3J  1  ^Q-4^Lt-4U  t  Vil  V*^  Tl  4  ^l^TI 

J.  ^3  ^  1  t  \\^  4^_U_U_J1^  4(j-l4jL*lLll 

4.j^l_tjuaJl  ^JJJJ1  4 " 4 1  a  1 4. 1 1  0jjt  ^  ^ ^  ^ ' 

(j-a  Lj^-jIa  380  L^  gLc,l_LuaJl  CjLaiit_a  ^-1-p  i  4  5jL:tlLLl  CjLiV ^1  (jy^ 
t„<-l-l-uj  filIjl_4_uJl  4 "  4  1  A  1  4.  t  1  ^j-a  L^-La  J-J^  4^1jl11  ^LLLs  Vl 

.jLLi:>.Vl  (j-a 
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<LJ  <L>JLjua 


4->JLjua 


(17  JSL^) 


^ '•*■  »>-sH  ‘  I n  ^ 
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L^^Lul  t  t  ^ 1 1  ^ -•*> ^ ^ ^  <^llLa  4-Lh-uJ  jl>. ^  Vj 

fiLcl-tjua  (J-*  ‘  ^ ijL^l  ^JJt  CjL^^Ibt-a  LiJJIij  iul)Vl_>Jl 

LajL^I  «Li^  5jL-iaJl  4_dL_uJl  jiit3  LajJ^j 

:  LiJJ  4_LlLa  I  (j-*J  i  L^IL>J L»_a  fiL>.L>Jl  fiLuLLl  j^jL>JLl  Sj-tl/Li-a 
VI  V  ^Lj-«  /<d  jr-  1  /  «^tl  5j-^^Vl  Jjj-p  ^_djL^eIL<_al.l 

.  «Lu  LI.  1  (^J  L^Jl  Ll  *JlJ jJj  *JlJ  1  J->*  J  L^_L«  Vj  i  C-iJ  1 J-tfuJ  1  J  JL£ 

LjjIj  j-a Vl  (jl^  lLUjiIj  i^LusL^  CjVL>.  4_5_iL_uJ1  filiiLflVl  (JIL4-IJ 

<_oLj_4j£LI1  Jljjlc  1  * «^tl  ‘  ^ 1 1  ^>Lj_d 

V-^L3  c-i-t-i-u-i  i>j-A  ^1  Li£^  i^L_ujVl  5  ^  t J  gifu-JLi  SjLJaJl 

.  LdLoJ  4^  I  Mill  ^>JLA  4(— 4^  I  Ml!  1  JkjjLjiu 

<-_3j-u3  a L^  jL>. ^  lA^  ^_ylLl  1  4^ Lui_jSL!  1  j  1  j_L  1  j  1  jLc,  i  ^ 

Laj  1— iTt^:  1  ^^>^[-4-1  4^Ll4^  3jLa  35000  J  *  <jJL-l^  44^LL4^iSL11  ^  *  I  .^11 
4 4-L4-t-aJ I  JljJlJo  Lo  '  4jj>.Li  jl  (JSL4II1J  4_aljLll  4j:tjuaJLi  SjLtiaJl 

L^-Laj  4  (J_4 1 i  *-1j  I  h.LL<.fjJ  1  j  4  LALs  V 1  5j_j^  5jj.La^  La  L^_Laj 

JlJlj  Vj  SjLi-iaJl  ^jLjT  ^  ^  IAs"  V  L^_La  4^LL3j_<_4Jl  c-t-<-<-fjj  La 

.^LajJl 

jl  4_j_4_o L_4jj>J  1  c-<-i-i-uJ  lA^  4^L-La^tSLll  (j-*  L^>^'  uLILLAj 

c-<-i-t-4j^  4<^L^il!V1  jjt  La  L^-La  4^jJj>Jl  cjLiL^Il!VLi  ^LusVI 

.  jL^Vl  JUu-Ltfu  La  L^_La^  <—i ^ujJ^  ^l^^-j_Jl 

Ji^  Cr^  1 JLA  jj-*  (_)-iaIit!ll  1  LiJJ5  (j-* 

4.^JIjlI.1  CjLjia^  La^*-^  V  lLU  jJj  1  t  ^ 1 1  CjL^iit_a  JL^ jj 

cliLjJLa-C,  ^  1  I  •  '■y  ^  '  t  Aj. . ^ 1 1  Jsa ^L^  ^_^La:>-l  (JSL4II1J 

jlA^VI  4  4jLaIit_a  4_>JL»_4_j  ^-u-sS-a  (J£^  tl)'  lS'  *  4_>JLjlL1 

^1  I  '  i  LiL15  .4_ju3L_i^Jl  4_5j»<^  ^^-:J-*  I  ^jj»-a 

JL^LIU  tij**'  a"*  4CjLjJ_aJLll  ^>JLA  5jLjJL4a/  cLILLa 

JSL4fiJL  L^lj^l 

4JLjL_4_uJ1  L^Lilie-a  ^ ^  ^Lt-aJLl  *  uLILLAj 

(j-5LJj  4(_p3jVl  (J-I^^Lj  4jj.ie_t-!aJ  1  Cj LLj^^SJLI  1  j\  -£>  tl  jLiVl 
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iZi jJj  C-«-l_<_uJJ  4  4^ ^  ^  ^  CT^i  ^  ^  ^ 

.  j-*Vl  ^ 

Cj1j_jlC  4-a Lt-tjJ I  jij-li  ^>J-A  (J-ILd  Ci«-»-<Joj  jJ  4_j|  Jl^Uju  <^LLAj 

4_^ 1  ^ Ll^U  4-t-<.i.uJ L}  ^  ^  ^ 1  i^jja  e^jus 

L^L^  j-jJLju  V  LiJJj  (J-^^  j-j-»-ll  aJJt  JulC. 

(J^^Uu  <— Sj_<_a^  (JLliS  ^  ♦  ^L^LLt-aJl  t - 4 1  A 1  1 1  ^jjt  ^JlLo  ^^jja  ^__^.salitl(ll 

^>Lj-«  ^j-^  Cr^ii  ‘  ^jUJl  ^1  L^LjIbt-d  J.L4ajj  4Cj1  ^JJt 

. 

oLiVjJl  ^J-Lsl—La  ^  5j-AL^  oisi^jJ 

1  "  1  A 1 4.  ^\  ^  ^  1"  4^Ll4^i^1  cjLcLLx^I  *  L^  ^t£Li  Bji^eim 

L^_L3J_jj  4_u3L>^  CjI^^  1  ^ •  *>4"  j\  4jLjV1 

L^  ^  ^  lo  (J-LsI—LII  ^>j_a  4_i^j_:^l  ^Lji.i  ^1  Cy^J  CJ^W 

.  4-a 1  J 1  ji.  1  4  ^jAU. 


f—Sj—t-saJ  1  4>  j  Cj  Lil_r*JL  1  *  Sj^-La^  Cj  LiJ_iJL  1  JLtlo  i  Cj-I  J 

1  4_^ l_ui_jSLl  1  J 1  jJL  1  Qja  fiLua L>.  ^1 jj  1  t  ^1  •?»-""  1  1  /  <^t  1 

.  4^  Ll4^iSL!  1  <__ij_>tJ  1  ^  JL^tTn-uJ 

jljJl.1  ^>JLA  1  CjVL^JI  4^L^J1  j^JlS 

4>jla  (J-*  ^_3  5jljjl>.  ^1 

.  4_uLui_jSLJ1  (Jj1j_4_uJ1j 

i>J_A  (J-*  (_>-iaiitIlj  ^1  La^  1  5jt::tI<JLl  CjLiV^I  ^1  LiJJIi 

t  ,g" t ^ ^  4 '  .  1 4^ 1 1  ^j-A  cj Lj  1 jt-N  -  ■■  I  t  ^  dofl L^  4 4^ Lui-iSL!  1  j  1  1 

ajjt  (Jlj-ij  ^  udLLAj  4i_Li_j_>J,1  j^jJi3L4fo  SjjlJii-o  4j_u1jj>.  dtjso  jLLa^ 

.  4_o>.^Hl  (J-^  4(^,_L5L4iiJl  ^*-4^  i-La_j_>JLl  CjLjI jt-N  ,  ,.Vl 

^_jJJ  L^-t-o  Cr^l  03^  ^  4_Sjj-IaJl  aJJt  ^1  (J^ 

^jL_^  ^  ^  1 1  ‘ "  ^  I  A  ^_^L_LJI  ^ » L^fjj^  4 4.^ LcfjJ I  o~^  ^ 

4^jl_>Jl  (j-*  i-lsaj-^JLl  i>L^  (J-*-^J  4(Jj>^ljJl  (j-*  J-*-^  4"4MjI-s  ,  ,.Vl 

1  (iLiL  ^JJt  llij  CjjL:t_u_o  liiLaj 


1  4  4^Ll^1  4  -  <  1  a  1  1 1  i^jja  4^LILa  42j^)^  ^ 
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Lgjuo  ^jaUcUI  i^I bJLjLuaJI  CiLaJLsuJI 


4  -  <  1  A 1  4.  t  1  OjJt  (JjjJl  CJ  ^ 

4_j_S.jj-3Vl  ^JJJLll  • '  (Jj>.lj_(_u  ^Lol  L^LSJ^  jLrt-iJl  L^  u_)j_:^ 

1  (j-*J  iSjLiJUflJl  fiLuLiVLi  t  ^  <  ^_^L_uj1  V  (J-<i-^  t4j^Li-uVl 

lJ^  Ltia-il  lA£^1  iljLiJLifo  ^^SLu_u  ^IJlLlII  aJJt  (Jj>.l^_i_u 

jL:t_jJl  i>J-A  di-SJi  Cr^i  J  IjLA 

SjLiJ^  jlSJbLi  S^JUlLo  oL-uljJ  <^LLAj 

jLjI  cjI ^ 1  *  tl  cjLLAIII 

«Lju3  ^  1 ^-4-1  L^j  1 J  J4:>-  ^  ■"  J-*-i  J  ^  1  L-1  1 J  LjLo  j  1  4  4_t^ 

C^!  jLLa_aVl  i>L^  *-_)j-4_4lJ  lLU  4  ^'LlSIu-U.*  (JjI J_4_uJ1j  4>  JLA  *-_)j-4_Uj 

.jLVl  ajjt 

^  ^  Cr-^  <LijL-4Jl  4 " 4 1  1 4. 1 1  4>jla  o'  OJL)^  (j-* 

Lu-oLLo  ^1:>.  03^  o'  Cr^l  J  (J-^'-* 

^j-L^LLl  4_j-o L_aX  1 4"'l  ^  .l-stl  o'  J  ^13  ajjt  (J-* 

4  LAj-j£^  (J-^  LiJJ  jbj  4(^5.<jjl!1  1  jla  Laj Lxfultj Li  ^L<^i-a.Uj  L^ji_<j_=*o  VI 

^Lj-l'  LaLx^  5 JLuu 

4*-_) jJ_4_4jV1  1  JL^  Cli_t£  J  i>  J-A  j-jjuax  ^Vl  jcSL>Jl  LlxSLx-i  Vj 

.  ^JJt  SJlx  jUaluVl  Qja  Ja  Vj 


20S 
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O i^jja  <2^  jLSKHxjjja  ^  ^  «>>tl 

<L_LSLI j  i  ^  L^w«  I^JjTu-a  JL>. jj  V J-A j  i  glfu-J  1 

i ^Lj-C t  *  «^  1 1  |_L1,  1  ei  ^  ,^s 

jjy-i  LlI  1  jc:>-  ^ jj  jjyliJ  1  4-uSLi-aJ  1  Cj  L»-<a^:&rJ  1  LLo 

.  ^  ISLcfjJ  L}  ■  ^ 

4_La  ^_^l_»_J  (^  jJl  ^-jjSE-tiaJl  j^Lt-a_a  ^JULuj 

1  u-i Li-i-o V 1  JL>>I^  i S^^uSLl  1  ^J-ll 
^j— «  <— S j_I  V 1  Cj ^  ^  ^ ^  ^ V 1 

^  ^  1  ^  1  ^^J_^_(J  1  L<_u^^  <jij  1^  LLCfjJ  1 

i IjL-^  j\  ^ '"  V  i>J-A  cjLiijJo 

^1 j_i i  (j-*  J“:J-^  ^  J  T  ^  ^ Cr^i  ^  '^JL3 

CjVT  5jjL-saJl  CjI j-LisVl  '.jJiLd  ^  1  « « >> 1 1 

jJLj^  i  5_a jJtIu_aXl  Vl  CjWI  ^ ij-aj>Jl 
3j  J t  1 1  ^ l_tJa j  1 1  (_£U  i  Jl^uuIuIJ  1^  ^ LlJ  1 

5j-jjLu:aJ  1  t 1  (J  1_>JI \j  4^ LrtlJ  1  ^J  1_>J,  1  i—ciillit-o 

_ us\  jJL^:t_aj  t LiJ-j Li-u-1 1  j  i5jL:t_tJl  '(J-^ 

.  l-4^J  Laj  CjIjI  j  <  fill 

(j— a  ■  ^  j  ^  ^1  <>.  tl  (J_£^  (J^ljCLij 

i jLailll^  ^Li jJLl  I  (2>^  5j jLt-sill  <lJIjl11  *ji)1 

i^^LrtliJl  jJl_>JLl  Sj-cuTlII  1  (J_jj?e_<_uILJ  1 

.(jKa  j^  jjmi 
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t  '1  i^r-l  SjIjI  1-1-1- uTi-i  a  Jut 

‘  I  1  iT^  I  ^1  ^1  ^  ^  ^^^1— i-SLJ  1  ^  JlJL  1  ^  ^  1  I  1 1^  Lll  1 


^  Lxla j-tiaJ  1  p  S  ‘^""  "'  L>*  L0L4-1  V  jj-uLlll 

^j-i-oJt-i  i«;m  Cj jJG  Qja  p  ^"t  ^  Cr^  i4^ljLll  CjI 

^LLa_jj:t_i  (j-it-AiJl  ^  1  1  < >.  1 1  j  ^_jj?E_tiaJl  VLi  ^^-SJ-i  V  p-^-xSLlj  i^\ CJjiltJ 


i^l^_j  5j_c,  (j-*  *^,3^  L>*  (1>^  Lxla^-LfiaJ  1 


itjj 


(J_^.j_u_j  Vj  t^LSLd  (J.£^  Jl^j-jj  4jjl_LiaJkl  SjjljlLa  ^1  :  Vjl 

^  1  1  ^  i  ?- m  Cj jJj  jjyliJ  1  ^  1  (J-*  1 j-*-1 1  ^ t  5j-La_u-uJ  1 

^LuaJLl  Jl:>.|  CjLilje-o  jj-*  l_>»jLj  CjjJbJl  (jl^  Ijj  5j-jj>.Vl  CjVL>J1  0jJt 
JuL^  'JJ  i4-La  <L=*ol_tJl  Cj^JuJI  (J-*1 Ltij  i  J  i  i^-u-saJLl  1 JLA  t  1 

(jy^J  i  Jj-lLl  ‘  (J^  (iLxla j)  (.^tl  ^L>.  Lol  ,  J_>J1  1 J-A 

o'  oj-^  cr^-i  ijy^  '-^l  i^LiJl  ijy^j  ifiLi-ujjJLl 

.^jJl  «L:^J  Lr^  ^  1  Aj  t  a 

t  ijJjJu  V  L^l  {^1  i  ^ ^ j  . >» 1 1  j3l  '. 

^1  <>.  tl  j3i  LiUjUj  4  l-t-Jj^  ^ijy-^  ^ ^  i"  *  Vj  44.u_uJ1  Lrtjualj 

•  L^LL^Ij 

fiLj_L:t_a  L^ i  Cj 1  (J-a  1 jj-*  (j-^  ^ ^  '  L-ciiltrtJ  '.  llU Ij 

j-iTuTlIj  iJia-S^  LAj  JLua-a  jl L^  (j-oJt-l  V  Lui  0:>*  (jjJj 


cj jJg  jl  4«;1 c-i ji3  ^L>.  L.4£^  (Ih*  3*^^  ;J *  j]  LajIjT 

(j-*  j'  Cr^l  “^LSiia-La  (J-*  J 

JljIIjI  (J-*  '  ^  J  *  '"‘ "  ?■'— ^Lt-a-Ll  uliVI  5j.il_t-^l  ^  1  < j  . >4 1 1  j^iTutJj 
.  ^Li-uJ^l  L^  lA^  Lua^-Lfi^J  1 

^  1  « >> j  « >>  1 1  ^jjt  5j->.  CjVjL^Jli  <^LLAj 

^J LjjlI  1  (J-*  ' J-:i^  O '  O '  Ojlj  Lt-o jjluiss.  4 4.C, '  '  1  ^J Li^:  L^  j^Paj^Lu  1 

.  ^  LOa j  ^  1  ^JJt  (Jit-1  1^ ^  p  ^  *  t  ^Lrb-uJ  p  ^  G  lA^  (^  J  ^  ^  ^3 

iSjJtJtILo  (^Ij-Laj  CjWI  c_i1c  1  (j-^  5j.il_t-^l  ^Llu^ jjuaJl  5jt:>.  A"w 


^-bLusLi  j\  4 '  ^LSjj-Ls  J-iJjLjj  lLU  4 '  ^  ^  p£L:trJLi  Lol  LiJJ 
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i  t  ^  ^  j .>»tl  t  ^ n  ^  Ji^  5  J_1  J_>J1  * 

^JL4JLll  ^llil  (j-^  cliWl  i>J_A  [^jJl  i_La_(_u^l  iUt-uia  ^cSL:tI<JLi  l-*|j 


-3^  ^  ^  1  .  .  >»  1 1  ajjt  ^cSL:tI<Jl 

^  t  ^  Cjj-t-saJJ  ^jLjlJI  ^lj-11  *  ^_L£3^  ji  iCjWl  ^JLA  fil_LjJi_a  L-iljlj 

.CjWI  iJJLA  ^_jj?e_l13  (J-*  (_)-£3 Lu^alLo  1  lXcL-uJ 

j^yJt  CjWI  ^{.jl^^jl^  (J-*  (^Ij-LaJl  j-<-u-ii  (ji  lLLIo  Vj 


(j-a  Lt-aLi^  ^ iSj-tl/Li-a  ^LSjj-Laj  fiL_a^  (J-lSIu-oXI 


.A  ,  >\ j  « >\  1 1  CjIjIJlx^I 

(J_t-!a_)  i^LuaJLl  S^Lc,  ^  1  * >» j  < >.  1 1  1 JLA 

i  1  fiLS-j-ua  JijJU>.  VI  CjI  mi  if  U  i>J_A  (jj-IJ  CjWI  i>J_A 

♦  CjI  mu  (iji.1  ^jlxLjJl  VJ  ^1  *>>tl  j3LIij  V  tiUjJj 


^juaJl  ^1 ^  1  jj-*  JLLLtTuTJ  1^  ^-LuJl  I  ^iTuu^ 

^^l^_xfuJl  SjLc,  g.LtfiijVl^  ?.1_Ll11  c_tl^l  ^  .IjLiiljl 

t gLuSLt-fjJ I j  ^jXsLUl  i-La_<_ujij  t O L^^_^-LaJ  1  j 

.cjWI  t ^  1 


j-ij>Jl  cjVI  Cjl^-t-ssi  iy\-i  (JL<tC,Vl  aJJt  (J-*  ^^->»-il-tJl  Lua^-tiaJ  1 

3jLkII  tC.(— ua-i-uVl  cliLLsV^J 


5_La_;^JLl  c-ulSLLl  ^  A  Us j  A j  ^jLUl  jjl£Li_u  ^  1 « j « >»  1 1 
.cjULfiuVl  j>j_A 

,  A  . >» j  < >»  1 1  i>JL^  (J-*  ^JlC,  ^1  4_iSLjj-aVl  ,^"wVl  (_)iaJU  Ji-ua^ 

iSjLrtlLLl  CjLiV ^1  ^lSLi-0  (j-*  ^  I  ^ Cr^i  J  '  i^LuJl  jJLjX,  i  SjjLuaJl 
S^l-LlaVLl  i^^ljJLl  aJJt  CjULfojVl  (JI_<1^  gLi-i-alll  aJJt  (J.4_xIuJJ 

.  ^2>^L.^V1  JLA  jl J^e_i  ^ j- Ju-uu  jJl 

^Lol  ^Lc,  (J^  tjj>^  tj'  lLUj^  fiLuLui:>.Vl  aJJt 

Sj^Li-saJl  ^juAl  i  J-o  i  L^  (J_4-»-ll  ^  tJLA 

.  (_^L:t_iIoVl  (J-*  3^^  Cr^i  ;J  t  ^ 

5jjl_t<aJl  t  « >\ 1 1  ^1  4^Li-ia^Vl  ^JLA  CjjLtilil  lLUj^ 

i^^J_^jLJl  c-t—tlSwa  i^^\3  A  <>jL^  ^  ^ LLiJ ^ LJfjjV I 
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1  ,  U1  "r  tl  ^  i^L»Jl  CjLjIISHIj  JjLtll  Cj 

. ^^i-i-u^l  4^L_u  j  (J^j  ^^jJLo  300  Cy^  ^1 

^1  <>.  tl  J  ^  ijr-^  (J^*-^  o'  i>JL^  (J-*  ^ 

.  J-^l  3^La£^  ^jLa^  t  JLi-hTu-lI  1^  ^LLlII  ^LLa^  cl>^ 

4_b  JlLI  ^  1  < >. J  < >.  1 1  ^j_a  tiJLLAj 

^ LlIo j  1 1 ))  Li  ^ LOa j-tiaJ  1  (J-*  *^0^^  ‘  A  a  (_3jjlLi 

ijyJitj  i (Background  Noise  or  Ambient  Noise)  ((4_LaL>Jl  i>>  j!  tSjLjl .  nil 

/\  .  L_tJj LLo  J  ^ ^ ^ '  ci^  (J-^i-xIiJ 

i4_b  jJkl  CjLiljJa  j-tTuJl  (j-^  Sj^LuaJl  clil Vl  05^^^  ‘  LLuL£La 

<Lc,Ll!1  CjI^-cssI  (j-*J  ij^LojVl  i^Liill  CjljjLLaJl  Cjl£jL:t_a  (j-^J 

5jjLt-^l  Cjlj-t-isVl  ijjjjjl  J_ll  (j-ijlll  (JLolaVl  jl 

5  j jl>JL1  Vl  (J-*  oJJj  c^i  0^  tl^  ^Li  jJLl  5j-^^  i 

t  ^l"'^-"  ^  . ^"t  a  i  Lft-A  La  JLl^  LaLx-i  '  -"■  jLo^ 

.jj>.V  ^iSLa  4_}Jlu-u 

^  ^  Ml  j  (^jJl  ^  ^  L^J_ji/j  Cjlj-LisVl  ^>JLA 

jl  tcJlJj-Il  g>  j  ^  '  ■^tl  ^1  jITulII  4^L<_ujV1 

^JLj^  Lg— Llj  iajJL^L)  3jLc  t  /»  4_(JJl1.1  gLuAJI  aLo>.Vl 

» ^ISLt-tjJLt  aLoi.^1  'ori^  ‘'^3  «^tl 

SjUlJ  <LuajjJl  (^^IsLUl  'otI^  4_LiL>Jl  aLda^-da  (J-3j  ^1  <t-s"  (J-*J 

La£^  '  ^^^.ajVl  i-LaLiTu-Jl  ^^3-c-i  t^lSLi-oJl  JJLc.  Al^  *.  L^.a-<^l  *— 1  Li-i-u t 

.6^1 

^  l£L<_U  '  L  V  J  4  CLcS jJ  1  JJIJ-gj  gl  1  ^  Ldo J-ds  ^  L<_4JJ  V 1  J  LLju 

^  ^  .  a LiJa 1  ^>J_A  5jL>.  ^j-^  ^  lILIj  4LAJJ1JJU  ^j_jjJl  «LujlI.1 

4^L_4jj'^1  4_Lil:>.  ^IjjJl  j_a 

.jIj-oHj-uLj  <=Lj-i3l  ^1  Jj-sajj 

^_a_4_uj  V  ^Lj-uj^I  ^1  fiLLolA^Jl  aLdaj-da  5jt:>.  (Jj-I-i  lWj 
5_i_u_a_A  (J-SLj  fiLxSUj  4jL^_tJl  gLui  <Llj-La  dl)J_>tJ  (jy^'  CjIjju^VI  jj-* 

a  Lda j-da  Ji ^^3  ^  J-*-J  lLLI  3 j  4  L^UJ  L_da  0_i  L£^  '  g  ^  ■a  4  ^  tJ^ J 

gLui  g>jalk.tl 
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i  dj  L-I^  LJuJ  1^ 

fiLLflJ-i^Jl  » LiJa tSjljLi-ijJl  l_Ll3^_LfiaJ  1  jjL<-ia_a 

.^jJLl  ^l5L<-fjj  '  ^ 

JlJU  La^  ^  1  .  .  >.  1 1  1 JLA  ^iSLiTu-a  5Jl:>. 

C-iSt-u^  i  ^  i  LiJJ  li  (jyi^  J  ‘  (J-^^  ^  Cj  1  j  Lli-uJ  1  J-i  ^ ^ 

5j»L.t£Lll  ^JlXI  Ll^ j  ^  1-4-4  Lc,LAjj1  ^ 4_L4i.?^J1  ^\-u^ 3-'^ 

1  CjLc.  L-u  ^LlIs j  tl  jCLal^  i ^ iSLi-uJ La  g>  1 1 

.jL^ill  cjLc.L_u  (J^  ^1 

Qj_tSLi_uj  ^j-4  Vj  cj1jLu_uJ1  5j  jLi-aJl  4  LiJa 1  jla  5 j  >  ^t-truj  Vj 


( _ i_il jjK  (jyl^  ji  t ^i-g-UjJ  1  L^^jl ^  /Cl  , ,.  a  jJJsajj  ifiLuJ-ll  il^-LMj 

(j^t.rJJ>JI)  (^jLtSUI  ^1  ^__^il_AjLl.l  .  4_iUj_<_uJ  1 

jljjVl  ^lSLi-0  (J-*  (jr^  ^  1  / >» J  / >.  1 1  aJJt  CLtijt:^.  lA^  (jt-All  C. JliIuJ  t 

iJJ-A  <A  1  t-N  t  1  jJjLLLl  44^^ 
(^jLiSLll  aJJt  ^^.3^  L>^  jjLi-saJl  ^_jj?E_L£aJl  SjLifo 

(j-5^  ^4-J  (jl  ^Lt-aJ,!  CjVI  jjLuaJl  ^_jj?E_JaJl  Sjufo  (J-oAj  5_i_u_ujJl  jJij-laJl 

.  ^Ljj>.Vl  (_)3aJtJ  Sj-ifu  fiLLo 

t  (,^1  ^,3-:!~^^  CJJLiLal  JL£  4 L-L^s^-L^aJ  1  aJJt  ^1  4J  L-ku-uJj  1-4-4^ 

5j j L^Jl  1  (3-^ ^ ^  tiJJj  L-a j-i-iaa^  4 4_uajjJ  1  3^ ^  vj * .*.3  ^ j  1  3^ 

.  ^ ^  JJLJ  La ^  (J-4-^ ^  ^  ^ -^3^  Cr^ ^  ^  3,3^^^ 

4  ^  Lc,  JjLJ  La  Lc,  ^  L»J  1  Cj  Lo-  L4flJ  \j  4_t-a  L>J  1  Cj  1  j  Lli-uJ  1  J 1 JLC,  1  J 1 

^Lc,  lA3:4^  J  ^  1  ■ '  Cj  1  j Li-t-u-^ ^  JlXc,  ^1  jJl2X1  (J-^ 

i  1 970  ^Lc,  5jLu_u  ij3i  ‘-LLili  juu  1  jla  ^  i  1 960 

4_LjL^1  i>j-A  ^1  Li.L4ru  ,^LiVl  i>j_A  5jLu_u  ^^3-*  ^Laj^'liiJl 

43‘-A_11  (J_a^lj  al-La^-LlaJl  «L1jL4-4  Cj  1  j Li-t-ui i  jljLc,! 

.  ^J^j-4_4J  1  (J-^-^ ^  4_la_j_>J,  1  3^ ^  C:r^3 

3— )l— <-u^  LJ~^  ^  1  I  / .  1^  C  _ I  lilt!  a Lllli-u^1  ^2)^4a  ^  <Li I  ^  •  ■  < L\  1 1  ^2)-^3 

jLCLLjIj  *  ^  ct^  ^  ^  SjLcl  c-cao  lLL!  jJj  4Cj^LxaljJL3  3"^^^ 

3-:J3-Ia  (j-^  LiUIi  alj-J-u  4  L^_La  ^L_tJl  Cj^JLuJI  jj-*  3-^  5JlJJl>.  c-tJL-ul 

3-«-*_4iLj  (j-4  4_=*o  LLJ  1  a  L-Ja j_JaJ  1  c-<-i-i-u-j  j  i  4 1  ^  ^  5j  J  LuaJ  1  ^  J  LjlI  1 
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cjLijLLa_Jl  ^  ^  ^ j  5jLu_uJl 

.S-lSLifoXl  aJJt  (J->^^  (Jjij>Jl  JL>.| 

Laj  tjt-i-ll  ‘ ^  j  ^  5^Lc,J  :  L^-Lo  ^  1  < >» j  < >.  1 1  5_lSLxfaX  lSj^ '  ciJLLAj 

ifiLjJLtJl  .>»  tl  .^"i  aV  5»oL^|j  ijJijJo  jj-* 

(j_a  dJJj  (^1  iil  jJa^-JaJl  (J-*  il>5^  L>*  L)^-'-* 

.S-lSLifoXl  aJJt  fiL^l_>J,  ^JLuaj  lA^ 

^ L_lj  1  i ^ Li_Ll  1  Cj  1  j-j LLaJ  1  Cj l^j.::t_a  ^ J ^  1  1 ^ ^  j-pju  LiJJ 

(J-t-saJ  ?.Ll£3 ^_LiaJl  ^1  ^  i  JLtfo  i  (^jja  iCjljLLiXl  ^i-^3  La  J ^jljus 

^  t  ^  CjljLLiXlj  4j^^_:>J1  c-ticl  lLUjj  i^jJLl  ^iSLi-u 

.  L^-Lo  (—SljJal 

i4_tJjLil  (  u  (J^ 

,^4.t  1  j^j_:^l  j-<m  ^lSLi-0 

.  L^i J-4J 

Sjul^^JLo  fiL>.L>.  tiJLLA  Vl  S^LjjJ  ^ 

^Liiijlj  ^JLA  ^j-«  *-^3^  ^LiiijJ 

.  L^  (_L^L^ 

^J^L^_allJ  ^L^l  (j-*  5jujl:k  j1  jlc.  i  iiLfiijJ  ^1  jujufiiJl  ^L;Il>.V1  llU  j  (JjLS^ 

.^jJ,l  ^iSLi-o  jljLc,!  (^j-iUjLtJl  i_La_i_tiaJl  4JLiLSJL 

i^L:^!  (J^  5JlJJ_:^1  (J-^Lj_u_11  iJjLA  CjjCLol  ^ji  tillj  S-^J^ 

^ JLA  jj-*  1  lLU JLl^  iCjljLLaJ,!  JL>. 

4^  LjlI  1  ^  L<J:3 jaiall  Aju!^j.jla  \j  *  *-l)  1 J  LLaJL  \j  1  1  jJ,  1  LLaj  (Jj>.  1 J 

.  IjL^  j\  ^  ^t-N^  ™  V  cjljLil!!  cjL£j.j>JI 

^  ^  ^  1  ^  I— ^  ^  1  d  U.^— CU  i  ^  ^  1  dj  L^^-<-U  ^  ^ 

iJjLA  cjL^jJ  4  1  mi  }  tlj  ^L1!1  ^Lc-j^l  ^^JuaJ  CjljjLLaJl  CjL£j.:3e_a 

.olj^LLJl 


.  ^  LlIs j  1  <d  LI  A  <Jl3  L£j.^e-A  4c  t  *  ^UlU  bij Lji 

i Lju3 1  j  ^  J  <>»  tl  ^j_a  J^‘-^-‘^i  Ct^  4IuJL>J1  LlIjLLa  cjJjTuTuJj 

C-tsc-u^ Ij  i4lujLj>Jl  .^•tl  5Lp»Jl  c_tJLj_uLi  ^^ui_>Jl  JLs^l  ^1  Jju  1  < ^ j  ^ -V- 

i  J  i  L_£l_Lflj:tjJ  1 J  (_J_U_uJlJ1  CjVIj  iCjLLs^L^Jlj  L_£1_oSJLJ  1 


210 


J-h 


lI3“^  l}^  L^  Sj-iUjIi-La  jLaJbJlj  ^UjlLIj 


:U1 


(^) 

1  (Decibel)  ^  « Jjj  <  "-^  )>  ^Q-t-u  Ll  d  ^  1  0  X-uj 

i^y^l  5 JlJ JLtlu  CjI Cl«-0»»  ^  ..1  j^t,l  1 JLA  I  Jljjj 

.  ‘Xjuu-uja  CjI Vl  ^■— ‘tP^  i  I  35 

dll 1-4^ J_4_i_u_a  CjI I  'Ijy-^  5 lXC,  S^Lc,  CjI ^J^Vl  p  '  "^"j 

-1  JL>.  4jL^j-a  Cj\ jj-sS  1-^L^jVl  4_La_i_u^ILo  Cj\ 1-4jjLa  CjI 1-1  JL>.  ^jLa 

La J_t^  4-t-n-u-l  1  Cj\ yjuii*^\  j^yJt  Vl  CjI yjuii*^\  aJJtj  i4j:tC,j-a  Cj\ 1 

.^^J_i_L(_uJ  130  X-UU  ^  * 

(J£^  L^JjLSjj  ^  1  * ^ j  < >>  1 1  jjLt-a-a  *  ^^Llll  ^JjJL^Jl 

Qja  ^LlII  I j  i^^Ltil  dll Vl  Cj15  4JjjJLl  Vl  *  -(J^  ^ 

i Cj j  I  Cj l^iSLa  ^  J-stTn-uJ  1  ^  J  ^  ^  l5L/^ ^3  * ^ ^iToJ I  X3i)^ ^ 

.  L^-La  (J£^  5j^l_t-:2Jl  ^  1  < . >» 1 1  SjLji  tjl-:;-! 

4»ajLitlLj_aXl  4^JL>»J1  *J1) l^^-i^-stlLl  1  tjl  L>^  ^ 

4_»_i3j-l  1  a L-t^ j  1 1  (3 (J^ ^  ^ 3^^  1  1  ^  j  t (J j LlL  1 

4  I  ( ril— La  CjL^jI  uliWl  i>J_A  ^Ijiitlu-ul  iljL:^ 

^'j 

c-»-i-<.fj3  4JLiJL>J1  4_j^_u_uj3.1  l)1  (Jj'^^^l  1 J-A  LJ-I  cT'-p-i  ‘-iJ-I  j£^ 

iJjLA  (J-ILa  jj—tls  ^1  i^Lc,jVl  J.j>.  (^j-Jl  J  ^  1  < >. j  < >. 1 1  ^j_a  Ij-J^ 

jLUjlXI  (—sjjLj  jJij-ill  axjt  c-ticl  LaLc,  (j^^Li  V  4^L»J1  cjIj-usVI 

^j^SLi  j2>^1--*^1  ^XJt  (J-*  j-t-oVl  aXJt  (jl  ^1  i4_SJjLa 

•  1 JL^  IjUJLt-u 

^  1  ^  J  '  ^  \?  *  (j-*  1-^  ^ 1  ‘  ^  lj-1 1  ^  ol  tj 3-^  ^  Cx^‘^3 

4.^oL(J1  ^  J  *  «^*tl  CjL^^_^.^J1  ^  < >>-M  i4^Ljl!I  4_La^t^jJ.l  Cjlj.L«dVl 

- 1 " < j  . ^ 1 1  p < >>"  ^_yI<Jl  4^^gjJiSLl^l  CjWI  j-^LUj  jLjjLoflJl  ^  ■  ■^•tl  jj^IlII  Qja 
3~  ’'3*  '""  '  *  4^j^l  SjjLjLla  al-t^ j  «>\tl  4.1^11/ LJl  Vlj 


4(A.  G.  Bell)  flVI  ^cJLjlII  La^^S^ILua  (^^1  z**'^  <>^11  5jL^^  ^ ■■' ' 5jl^^  (Bell)  ((jJ^Ib  (*) 

^UJI  JsaJuJaJI  (j«u  ^LujiJJI  ^cUjjLcjJ  I  /lO  BjJjjj-uujjJIfi  5Jl>.jJI  0jJt  yJ±C.  SjLc. 

.  ^j-ll  J**'  0 , 0002  ^jl  JlLa  ,  l-s  •  i>»  Cjjo^I  fiL>.j_a 
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ijJLoiaVl  .4^1jl11  clllja-isVl  «Lc,L<j_i_u  JulC.  JLlJUflJl 

^  ^  1  t  4_l— l-U  Lt-O^tJ  1  ^  jLl  ^Xj-U  1  dl  \^JLUJ  d  1-1-0  ^  ^  ^  I  ^  ^ 

gLc.L^i-0  JulC.  »lSLJl  ^  1 1  JLiJ-tfu  L>>Lc.^^1  L^-la 

.4.jl^^^1  dslj_i-i3^iJ 

i^Lj^Vl  (J-*  5j_iJ_iflJl  ^  1  1  >» j  1 1  <_<_t-i-uJ 

i^jja  idsLcL-u  3jlc  Jlju  ^  t j ♦  a  a  ^ *  1  Li^J-a  L^^t-iO  La  3jLc 

^  1  (J-*  ^  ^-Li-0  5  JUlJ  a  Lds ^  1  1 1^  ^_jj?E_L£aiJ  ^^■aTli-u-I  1  ^  i  lA£^J_11 

(J-Jj-LaJl  (jj-L^  iS-^3~^  i^Li_u_iVl  J_t^  ^^i-gJl  4_i_uL>.  j3jj 

.  Lji£^  L^1  jL^  j\  ^-A-t-uJI  4-t-uL>.  t 
jJLjjlJI  (J-*  C:r^  JUj-i-oJI  diJjJ>.l  d)L^Lua:>.Vl 
jA-^-La  5j-i^  4-1-1- gj  diWl  SjjLi-iaJl  ALds^-LiiLI  Lla^ 

1^^— aTlcu-a  jLil^^  4_i_i_u_l!1  La£^  1  La  JL>>  ^  •  a  - 

dcr-\  /  .^tl  jJLa^  ^-a-i-uJ1  ^1  jla^  d)VL>.  (J-*  ^L>.  5000  dJLLA  La-Lll3 
.  1 977  ^Lc,  ^L>.  1 6000  4_i_gu_(Jl  ajjt  d-t-^jl  1 973  ^Lc, 

ds  Li  V ^  1  4-lLl.J  1  ^  1 V 1  ^j-oijt-A  J  X  \uus  I  ^A-guj  dl  LLAj 

i(J/ujS[jj-aV1  1  / .^tl  iJLa-c,  (J-*  l-iJd,  ^1  4_i^  aL>.  i  1970  5jl?eIlL1 

di_3jJl  ^j^JL^_a  ijJL-a-»J1  (j-*  Ljj-j-La  j—d-C,  4-ILi-u  J  *  ^a_AJJ_c, 

P  ^  p  1  A  -  ^ *  ^Lt^^Li  ^^-iJ3L>»J1 

.  L^  ^^i-A-*-)  ^Lua-Ll  diVI  5j  jLuaJl  A  Ld ^-tdiJ  p ^  (_J£^  ^^-aTlcoXI 
^-A-ggJI  4_i_uL>.  ^  4_Lai.>Jl  a  Ida jda  ^1  t  •  jj 

1  j  I^aTli-u  1  ^  I  La-Ll!  1  ‘  S^^LA-^  ^  ^tdt 

^A-ggJI  4_u_u Li-io*.  ^^^LjJI  *  4j  pi i  5  JjlJ  aLus ^-daJl  jj-*  ^ *-^3 

.^Li-ujV1  Jud, 

(j-A  5jLa  J_»_i  4_LuadJi,l  ^1  i>»  tl  jldju  ^L-uJ^l  ^1  i-La:>.^Lll  (j-*J 

2  ♦  1 1  ^ j  1  J  i  La-1-u  a  JlJ  ^♦-tTuJ  V  JL^ j  1  di.^ ^  1 

ijJLila^lj  1  1  j  i(j-*-uJl  jLi£^  1  . ^ j  ^ -V-  i(jLi-uJ^l  4-A-ldllLl 

.p^_(Jl  pHaluVl  pJLCj  C-i-AguJ  La  LlILcj 

d)jjLj>.  C-i-i-guJ  4jL3jItll  4.g:>.Liil  4.JL»J1  ^  1  < . >. 1 1  ^1  ^_dajl  Jdj 

LT^  ^^1  1  ^  <1  ^  I  t  <  ,t  \  JL£  ^  ^  ^  -  ^1  '  '•  **^l  p  '  dj  l^^-jJLx1 1  ' 
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i-LP 

S.Lsi’jlaJ' 

(10) 

k__UJl  oU _ ^Ui-'  o' joV' 

10  _  ylviS 

(20) 

30_  10 

(35) 

oLfc^S^i  o' jo' 

50_30 

AjiU 

(40) 

ViS4i  ii^\ 

(50) 

Ajuiii-1  jJji'  *5^ 

(33) 

(65) 

f.\ '_ 

70_50 

^LijjV'  jX/« 

(60) 

^jUJI  oUiU^l 

(70) 

jUUJl 

(70) 

^Lj 

(70) 

SjjUtcJI 

(67) 

(90) 

100  _  75 

Ijk^  Ajtaj ^ 

00 

'JiJ 

(77) 

( ^u-/jv^l00 )  6jL*-Ji 

00 

2^lj 

00 

(96) 

aJT 

(97) 

Ajt-Jail  o*^T 

(114) 

o  (_5 

130 _ 100 

(103) 

SJUjt  0.(y‘lWl 

(130) 

f.  Vl 

uIiLij-lIs  c-t-i-t-uTu  1_4£^  i^jJl  1 jj-*  i5_jj_ajJl  cl)  1  j-jjljUJ  1  j 

«>»♦  tl  ^ ^  1  i^\  i^j.oAUll  <LCj_<_u  *  ,l^tl 

.5_)jjtXl  j-j L-s^jlI  1  ^ * j  *-_)LjlU1  jlj-sj  ci)LjJLi^j  p 
J.j>.  (jj-JJ  4_IL3j_a  c1)1j-jjl1!1  i>J_A  c-tic,  i  cla-^Jl  (j-*_a:>*  (J-*J 
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.  ^ 1  ^Lj_ujV1  JjjJLU  La LpcjjjLj  LajLjI  ^ 

AJlc.  IjJ-1  V  Jij-jtlLJl  lj_A  Vj  a Lua 1 

♦  4-LuLa  Ct^  ^ ^  ^ 1 1  3jLtil/  JLc^  1  « ^ ^  «>>tl 

j^j.1 '  c1)1j-jjl111  CjjJL>.  jjuLsaJl  1 JLA  ^  JJ 

j-jj3  JL^  La-£^  4 5j-j?e_L>J  1  j  lJljVIj  (jjVl  cJi^LIaj  t  U  <>>"  jLo^  .^Lt^Vl 

,(55  a)  4^a_4_u_>Jl  jlj-Sl  ^  1  . >» j  ,>>\\ 

i^jjjjL.ujj  (J-*  Cy^  Lt-a j_ua:>.  4^^1  lJijLIoj  *  ^^,,3  t—ilj-La-tlaVl 

.«LjJIjl!1  aLt^j-LtfaJl  JLiJLiiiJl  <— 

^ LlIs j  1 1  5  JLilu  ^^LjlI  1  J  filLu-oj  ijJ LlA  JL>. ^ 

^JLj&  L)^  l£JL!5^  4^Lt-uJ^1  ^a_t_40»  L^JL^iJ  JL£  ^^^_l!1  jliivlj 

L^-La  4(J,xlj,C,  SjLc,  (J^C,  JLaltAJ  4jj>.V  ."■  (—ciilbtj  Ji^  jLjVI 

^l_4_u_i^l  (^jlII  (J_a-»J1  i  L^  4  L^ ^ ^ 1 1 

j-j£^  ^Lbt-i  (J-aJU  ^L^l  jl  45?.lj-aJl  ‘(JlLa  LlIs 1  ibJajJLJ  al-tji 

•  ^  ^  ^  1  d  JU^  L4Ju-a  ^  I  4  JU  hXu-U 

j-ji  (jj-IJ  ^  ^  j  (jjJ,aL»Jl  (_p3jjtlb  ^L>.  500  (J-*  *— ^  ^ 

^  U>  ^^^iJLaijLll  4^e_i-i3  V  ^  1  « j  « >\  1 1  ^jLA  ^1  JL>.j  4 a LlIs j-JaJ  1 

(j-a  L^V  LiJJjj  4jc^_La  JLi^  (J_a-»J1  5a  L^  Lja_ii 

.  c-«jl1ILi  JJJL4IIJI  ^Jjji_a  SjJL^Jl 

CjLjVjJI  4jl5j^3^1  aLt^j-alaJJ  «Lu^pi.l  jIjVI  CjjJL£ 

CjVL>.  Cl<_i-j-4_4jJj  4Cjj1jj>J1  (jj-Ij  45jL:tItll 

^Lc,  ^j_jJ_a  4000  j^j-sLSLi  La-i  4^LuVl  5aL5£^  4(J_a-»Jl  c-i-^JI 

.  1971 

j£^l  44_i£L^  3^ju  Ij^Lt-^ilt^l  L^_<i_i_l5jj  jLi^l  ajjt  j  (l>^La-i  Vj 

.CjVL>J1  c_tl^i  ^LuVl  5aL5^  ^JLc.  (■  <  1 1  iTm  L^l 

4  (j-uj  1 J-L 1  JL^^Lj  L-uJj-^  ijy^  4Jj  La-a  4_4_u  1  j  ^  Ojja>.  1 

4  Cj  La ^JLt-a  (J-*  ^ J  5 1"  t  LL  p  ^  ^  ^  a^  p  ^  1  ■  5"  j^a  ^ J-:i^  ^  ^  tj ' 

*-_)j-5JLi  L4_4jJj-5j  4jjJLa-i  (j-4jjl  Jill  (_^JL>.1  JL^^Lj  JL>.J 

S^aTn-fj-a  aLtlsj-iJs  44ju^)_4_4J1  ^Jij-LaJl  Jt^l 

(J_5Jij  '  g>  ^  ^  JLSlj-tJl  J-i^  4_u^Lja'^l  p  A j  1  t-s t  4(Jj_u_uJ  7  ‘.(J-* 

21^ 


.^^^llJl  JjJLi^l  (J-*  ^  '-^"j  i(56 


dibjj  <L^ jAI'  ^j!-d'  iS-i^\  jy  frlja>S!'  5jbj  gw  Jj-l.^' 

(  <L^ yJi»  iii jJf  )  s-U? 


'k>- 

SjiUil 

dliX« 

>ijU)l 

j^\ 

^  jiJkl 

tLk^S/l  ^^s■ 

"k/ «,.«.wJi 

sLk^^l 

oU-150'  j-u- 

% 

% 

s->Ui 

5.6 

28 

4 

20 

500 

15 

87 

4.3 

25 

580 

jUll 

.  ?.1_l£3 jw-fiiU  4— Li-uLi-aj>-  (jjjLlJI  u_)LjIi£^VI_i  g^LwiXl  ^1 

.^jjjLJI  yu  lJiIjlII  wJjl cIjjJl^  4^1jlI1  ^Lj^j-waJl  c-t-ut-tjru 
L  ,  j  ^  Cj  Lj  1  j_j_>J  1  j3 Jj  4_jJ L»J  1  ^  Lw3 j  1  ^  1  JL>. j  LiJJ 

ya  y^Jisdx^  i<Lc,jjJ,l  CjUI (Ih*  ‘  jLjjLoiJl  L4IA  t  ' 

jtl  ^Luj  ya  (Ji-5jj  ^^1 

j^iTuL-i-a  gj-Ij  (J-*  L.^  ^ ^-4-t-u-l  1  Lua jaiaJ  1  j-^L»_a  t 

(_Jj_u_uJ  90  SjLrtlXl  CjLiV^I  L^  ^j_<i_<_aXl  ^  1  * >» j  < >.  1 1  JL>J1 

1 JLA  Cr^  CjLc,L_u  8  ya  j-^1  ^Iwwj'^l  L^  V 1 

. .  U»  (Jj-u-u^  80  i  1  JlII j_A  (J^  Vi  (Jj J-Jl  (_)iaJLJ  JlJ>J1 

Jj)j-SLj  (J_j_u_uj  75  yc.  (J-5Jj  ^1  <>.  tl  ijJLlAj 

i^_<i_<_uJl  4_i_oL>.  ^1  Jl^  ^L_ujV1  y^yu  Cr^l  * _ 4_j^_aLo 

.Bjl-waJl  Lua j_L£aJ  1  jIjI  y^ 
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20 


L^-c.  ^LiVl  oJJt  CluJL>Jl  ^.LjJjlJI  *  1j_i 
(j-a  ^ J  ^  .  ..jl-s  /•  1 1  Cj jJIl!  1 

^  J **  cjL^jJLI 

*  ^ 

(j-^  *— ij-ILsl  j Li^J  1  .>» ^tl  ^j-o  o' 

^  ^  (_3j-jL1j  ^1  t-s"  .  ..V  fiL_j_<_u_<j_xfliJ  1  1_l1^ j_<jj:?E_a 

ijJLLA  ‘  j  -  ■■  LaLx-i  4_t£^L_u 
^jjt  ciiJlllil  c^_^SL!l  j  t  SjujLtiu  \  I  (iV 

^  J_A  jLjj_J  Jl^J  4^__)l3J^l  C-«_£j-£^  4  4-C I 

3j j L<.i£aJ  1  ^ ' I  gLtSLLt-u^iJ I  ^ ^  I 

.  ^^f.L^C<.lJ  1 

^j-A  CjLxa  ^j-^  gLiSlLt-u^m  ^  1  < < >>  1 1  ^jjt  Lifli-(jj 


(J_£^  j-OoILlj  jLollllj  ^Li JlLI  uliLLaj^e-o 
.  ^ll-S  ^  4 1  IjL^J  cfll-U  4^1jl11 

j2ii  ^^1  ^LlJI  ojLs:^  >41113 

5  A  1 3^" 1 1  ^jjJl  3 jLuu  cjLbL4-fj.a 

«i_j_j Li>.^SL! I  fii£Lj_xUl  ^jjb  ^  ^ « >>"" j  4fiLj^LlJl  ^JjJ-I'j 
4  ^  ^  ~  ^  1  U.  ^  AJ  i  ^ 1  A  ^J-A  CJ  l>4li^ 

JjjJl  ij-a  j—lTi^  o^'  ^  Ml"  31  L4£^  4CjVj_>JL1j 

fiLd  J.JtIL4_4iI.  1  ^  1 1  4^>I.l)  lJu jj)j.£LlI.  I  O  l£Lj_4lI/ 
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t"<Vl  ,^"Vl 

^  J  J  ^  Cjl^jJkLi  LiJUli  1^  c-t-i-t-fjTuj 

cjVL>JL1j  cjL>.jJl1  OiXJt  t^j-3  tjl  '  ■■ '  l_t£^  Lui  j ^ ^  cjVI_>JLLij 

*-_) Lu-saJ  1  (JlLo  Lb  uLa_j_>JLl  ^\ i^L£Lo  (J^  LiLLafuHj  LaLuIjJ 

.  ^  1  Li  ?.  m  Cj  1  jj-Lu  Qja  ^Lai 

bl)Vl_>J,lj  ^  J  '*  CjL>.jJkl  ^JJt  (J£^  j-^G 

(J_SJ1_LJ  Cj1j-JJ_11  1  ij-lbj  i^jLcUJ^l  '^L^t.jUS  g>  J  '  "jt-N  '•  tj 

^JLj^  (jG  jlGH^l  (JJLL^  t^G-ULfl  <LuL}^^.^  CjLba-U  t  <1  Vl 

(JSLgj  jbJjj  (J-<j-c,  Lo  j ^  *  (J^*-^  o'  L>*  j-iV  cjVI_>J,1j  cjL>.jJL1 

,,jL_uj!^  ^  1  <^«tl  J* 

fiLuLui_jSLIl  di^LcLilll  cjVI_>J,1j  bi)L>.jJkl  jbJj  LiJJ b£^ 

L_£iiitIL!l  ^1  j  i  i4_b^Vl  L^-a  i4_pJl  L5^_=*J1  JJOj 

.OjIjLlIII  cliljGis  CjjJl:>.  jl 

j  t  Ls  ^  ^  1  fiLbj-jiJL  fjj  jJ  1  1  Cj 1  LLa j 

l_£1_uSLI1  (jSLxHJl  1 JL^  ^  J  '  '*  "  CjL>.jJl1  j>  JLA  jLilbl  jj-*  Cr^' 

(J-^  '  ^  <-^tl  cjLo^JLlXI  jL^^LtfoXl 

.  1  1  JJt 

jj:t_i  L^  ^1  l_t^ J  iSjLrtlXl  cliLiV ^1  Cj jjrt-Jl  aJJt 

(j-a  f—sVIj  i«Lc,lbVl  t-s  A  Ij— 51-s'^  a  lGJI 

jG^Ii  L<i£^  i 1  CjLSLiGo  (j^  i4jjGlLll  CjLLijrt-a 

tjJj,"  Mijj  i  JL^Vl  (-GW  ^Lj-^SLJl  (jG_b  i_;yGll  ^_^L»J1 . U •  ,>.tl  uiiK  i L^ 
Sjljl  0~^J  tCjLuaL^bl  O jJ?e-JI  ^JLA 

.4_jSLjj-aVl  j-^IGjlJ1j  GjJLcVI 

*  L>^  L-AJJ-Ltfa-i  (j-^^  ^  J  '  "  J  ^  CjL^jJ.1  cGllbtJj 

j\  iLoL>.  5_»_tiul  j\  i4.j_Lu_uJl  4_»_iijVl  ‘(Jlbo  L^jjlj  blil-£:Lt-GVl 

cj Lc. Lt-G V 1  0jjt  ^j_a  ^LLs  (J^l  L^l  \ ^ t  ijyJtj  i4_u^SLll  3_»GoVl 

Lj5^_>J1  jGjG  jlG  L^_l£LIj  t  Lj^LiJl  j-aoj  V  ijy-^  LiUjJj  5j-^Vl 

.(jVl  ^  4Gjj-^j 

^ J '  '*  ''  cjL>.j_<jJJ  4_Lj_al!Li  gLoVI  jl>J  jljj>. jJl  jLjlXI 
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ijiiijh*i»n9j^SJI  u9JaJI 


IjLA  I  i—ljLstlLll  ^_^JL>.1  (_jjjLj_u1 

(_tiJl  ^Lo  ‘— CjL>.j-o  fiLjj>.^  ^  ^Jl_>J,l 

.CjLc,L_u  5*-^  *-_)jL:tjJl  ( _ tjlji  (J-*  jTl^li-li-uJ  1 

o-jLjijjl  c-«-j1j^1  ^>jla  ^Jj1j_<_u 

^^i-i-ut  jj>.  Jju  ^1  .  tl  i>L^l  (_p3j-4-i  L^j-*  c-t-n^  ij  ilia jj:tLo  (JSLJuJ 

1 j_aL^  i^djLa-^  *— )jL>iJ  jjySLjj-aVl  ^Ij-jJiaJl  ‘^p\-LM 

5_t_tfot  (j-*  'S  jL^  *-_)jL:tjJl  (J-* 

Jl^  ^1j_1^1  ^jjt  fjja  '/AO  j 5jJ,  jljljJl 

^LLsj-i-uj  L^-Lo  /35  (— tj-uai  L<i£^  i fiLjJ_L^ LuJ  1  j>Li^L>J  (J_aL£^  c_<_j_u3l 

Jjj-1  V 1  c_t:;e_i  fiUl  u_)jL:tlll  oJJt  jj-*  (ilj-J-iJl  (_)-iaIitIu_u  1  «  Lui^^iJl ))  ^  jJl 

^  t  ^  LAj-^  j\  ^Lt-aJ,!  ^L_u_iVl  L^  lA^  CjL>.^1  ^Li-u-a 

.^j-Ll  j,"  <a  j"  n  iitl  (—sVI  5j-xfa£: 

uliLiiljLxfuJl  ^Lal  ^jJLjJu  (J-*  *— tl^:!  ^1  5jL:tILLl  CjLiVjJI  uLaj>.jJ  lA^J 

ijLua_iVl  t  <  (j^Lt-aj  <djjJa  5jJl3  c_<_*_uL:tiI  Al" tl 

.  Cr^  '  4_i_i_u_b  (J^  ^ ^  ^  ^  JLli-uJ  1 

1  jL>ijV1  OJj^i  (_pJl  filijLjJLl  *— ijLrtjJl  C-i-ut  lA^j 

i ^1  jLjuaJ Li  ^LuaVl  (jj-Ij  jljlj-Jl  CjL>.jJk  j^PajJtlLll 

i  1  j_l!^  '(J^  iSj^l  jJl  ^1  jLia  .  .^•tl 

CjL>.jJl1  ^  ^  ^  j-t-aB  1 JL>.  JU^i-uJ  1^  1 1 

(j_u  L<_a£Lj  fiL»_aL>.  *-_)jL:tjJl  jj-*  L/'-p 

t  ^  *  *  Jl-Lc  u^LxiuJ  aJi^im  CjLjVjJLj 

^j-«  0’'-^  LiUj£^  1 1  «lajJLxa  ^JLA  dul^  jJ  lJ2j^ju.£Ll1.I  oLa^jJ. 

L^JaLoiiJj  L^jlA^  Qja  ^-L-a-uJl  ^jJl  ^1  4JjLj_L1  i—ijlatlll  * 

.  jLiinJl-i  fiLtaLa^Jl  CjL>.jJL1  j\  CjL>.jJk  L^-Uajju  JulC. 

c-<-i-i-u-i  LiJJjj  i *-_) j LatliJ  1  aJJt  C:r^  4-L<a-lc  fiL5j^jJa_i  jcSL>Jl  Vj 

fiL:t_uJ  (—ciilbtj  lA^J  •  «Li_aAj  jl  JLSJLLi  ujjlatlll  aJJt  cliLtjLSLll  (J£^  ^JLc, 

jcSL>Jl  V  llUjuj  5JL>.  jj-* 
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jjkAaJI  6>.I.S>uli.o  j.L'lI  I 


4_u_uLj^1  CjLjjTn-fj-^U  Jl^jlII  LiJJjJj  i ^jj-tTu- J I 

^L_ujV1  L^  ^  aVI  J_>J1  \  ^1  JLiJt-l 

^Llj  i^j-Ll  jTut-Li-Li-uJ  1  ‘  lJiJI  5_j^_aLa  J  ^  ' 

.  ^_^_<_uL^1  ^^^^IL<_uJ.1  j 

i  Jj-Lo  (J^  ^1  jJl  j  JLuaJ,!  j-^Lj  Vj 

.cjLc,L_u  Sjlc,  (J£^  «LoLo1  ^j_i_aL:t_i  (j-itj-Il  (j-^jLjfcLiiJLl  *  jLiinJl  jl-4^  3-^.3 

j3j-^  -t-L«-b  . «lJj L4-4  j ij  1  ^ Lij-^SLI  1  J-S-u  1  IjlI  1  1  cj ISLt-tTuJj 

(^^^j-uJ^cu-l!  1 )  1  I  dt^tJ  Lli-uJ  1 

^  ,  ,.jt-N  ',•  1 1  jJl_>Jtl  (Jj>.l  jG  c-i-i-i-ijj  ‘-iUIij  i5jLu_uJl  ^Lijua  4_ujJl11  dll 

JL>.  i  t  *  Lo  J_lC,  lLU  j£^  i^\ ^^il  ^Li JlLI  djL>.j_a  ^Ij-jVl  JL^ 


^  ^  1  1  ^IUUU-LL 


Vl  JL>.I  dc 


I 


U^VI 


<L«JLj-ia_i  ^L<_u_iVl  ^♦-Jj-i  JL£  ^L-l^ VI 

d(-Li-ujjlflJl  ^Llju^-o  ifibuLt^  1  f—SljJo  1  Julc.  duijJL>>  fiLuljj-^ 

.  djl£Li-tflJl  0jJt  ^jL:>.j  d<->tJ  dljL^  <lL)->tJ  LoJ-l^ 
djLiV ^Li  LjLjj-^  fiUuaL^.  d.tJjJ>.  i  (jy^l  *— ijL:tILll  (_^JL>.1  (j-*  d-'-p 
^_^JiJl  ^  1^  ^ 1 1  t  ^jJl  dijL>.  ^^-jjlIII  IJLlGu  Sjl^ilLI 

.dJ^^  cJiJi  ^  5_i.u-<aj^  3-^^  ^3^  ijr^i 

lj_A  j^paj-JLJ  JlI^  (J_<_ujlJ1  (Jj:t_i  (jl  dUj^ 

er^  '  '■  ^  oh  ^iS3^  Cr^l 

fiL3j-jt_a  ^  1  ^  <Ljjj_^  jLS_a_i  (J^l^^l  ^L<j_>Jl  L<i£^  ifiLconj  c,t-t-i-a.U  ^L>.jlI1 

.^Lon.V1  ^>L^oVl 

Lll!  1  Ldua  Lu  jjjiiuu  1  *— )J  \->^  LlA  ^  i  jj-*  ^  ijr^  J 

IjL^  i-i-uJl  j-^gJI  i  dj-*-!  (j^  3^3  t"'GM  .^"wVl  ^1  Vj  fiL^jLi-uJl 

dJjLu  ^_^^1  djl^L-sa^Vl  ^  JLA  ^^JL>.1  Cy^  JLfl£  .  ^  .  ..jIa  *♦  tl  Cj jilJl 

djLLa^e_d  *— i^jGJLi  ^j-*  jJl  ^JLALs  Vl  djLlI.  «Lpe_i-saJl  5JL^J1 

^jjusjjuj  1  ^IjjIj  i^_^L»Jl  uLaJLGill  dll li  4^Lj-^SL11  diK  i  miIIj 

t  1 1  j  1  jlS_4-i  ijy^  1  4-t-i-u-b  Ll4^ ^iJ LiJ  i ^  1  j 1  1  j-a  Li 

.djl^JJl.1  ^JOt  1  Jl-uu  ^ j-Gu^uu  ^JLALsVI 
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21 


Ij^l  o^  4JLl J I  ^L^^cj  4_b«sl^Jl  cj Lju^tfurJ I 
SjjJl^JII  CjUI^^VI  *  »^1_La  ^l£^  Jl2^  4  jj jj^eTn-fj-a 
j2j— *  L^lJ  1  ^  ^  1  ^  LtioJ  1  1  ju^  <jij  1  1 

^LSL>.  L-AjjLjuaj  *  (J^  J  '"‘^ 

cjljjjLsJl  ?.LsJl  4 cj LjlLs LSJl  1  ' 

fibt^LLll  j^jliiil  (J-*  J-L(.^  j' 

LaJLI^  dJu-iJl  Cjjilu  ^Li-uJ^l  ^L^TlAI 

^jl^ILII  SjLjjJl  cjjJLlII  1j_a  SjLjj-j  jjljIu 

JLjJU  jJjjJl  (j-*  ‘ ^ J  ^4^  1  / 

4^Lif4Jl  1  J^J  fiLLisL^Jl  1-4^1 ^  ^  ^  ^ 

jj-Lt-lj  5jljjl>.  cjLjuj-xHij  jl jLt-aLi  L^-Lo  jqILaIj 
4fu- J I J  4jj.^e-Jl  4Ju- J I  j  -a 

^j-SL4-J  ij^  1  ‘  ^  ^ ^  ^ ‘  ^  j3^  ^ 

((  d— !l-J i_J  1  _ 1 1  ^__3  »  JQ 1_4J  1  Cj— >»J  I »_*  t  ^ 

.  (Environmental  Laws) 


fil—aLc,  fiLi-t^si-j  4^_uJl  pj '  ■■^"  (2>^Lx-iJ 

cHJ  LaJ^^^-Lj-lI  1  ^  1  p  '  '■  4^1 1  1-^^  t  '  ,  .  r.  A 

llU  4  uij 1  Qja  a_ijJi!  1^  ^  1 1^  m  I 
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jjkAaJI  6>.I.S>uj.o 


4 4_J_J  1  1 J  4_jJjl_L_Lll  d  A 1  t  1  t 

p ' 1  Lo  1  i  L4IA  1  \j]^^  cj LiLiJL  1  jJ j  1  j3  ^ j ^ ^ 

44_«Ljl!1  4^t_LsaJLi  CjLjuj-xfluJl  oJJt  /^jja  ^^lllJl 

(^^Ij-LaJl  p  t  ■  ■■  tj  i5_ljjLll  <_j_»_j_LLaJ  1  JjIjJlI  ^Ijiitlu-ul  p  J  ^  '  d  ^  1  •"  t  \j 

.  t  ^  t ^  d  tA»  di  It 

1  1 1  j  Luj^tiurJ  1  4JLl.iJ  1  4_li^  L>»Jl  1  I  juu2u2-i  ^ j 

(j-i  j-Jl  (j-*  ijr^i  iCjLa^£L>Jl  1  Aj  t  < 

Cj-I i  4_La_j_>JL  1  glfu-tJ  1  l-t^  ^^ui:>.  ^  ^  ^  '*'  '  ^JU-^-Ju 

dt^dl  Ij  440-^1  Sjjj-i-iaj  (^jLu  4^JjjJl  44_jJLaI  CjLm-d^ 

L^t-i  jlj-L^aVl  c-t-t-t-uTiJ  Lo  (J£^  jlj-ual  4Cj^JIl11  Qja  t 

«>\  tl  1  j_A  c-cj_4_4jim  ^  4  4uj_J1  ^JLA  ^-l^\.1c. 

.  t  ^  <  ^jjJl  4-o^^Sl^ 

^Lq-jv  (  d.  t  . .."  ul) Ljuj^xIIiJ  *-_)jjl11  ^LlII  (J-*  Cr^ 

\-^^Juu2 1  *J1) LojIaHJ  1  lLUj  4JIL0I  (Ih*  ^41-*-^ ^  jj-* 

f3^  (^'j  ‘1^28  ja.LL  4^>jJI  ^'j>*'  Sj'jj 

^^L_iJl  Jl^Lj-uJ  (^  j-11  ^_yj|  j-jLLa  (J^  4^jL_4i_i^U  4jt^l_tJl  j^jiiaJl  < 

*  Li-fiadij  4  4.j^ljjJl  CjLsVI  ^1  <>.^tl 

^Lc,  j JLua  (^jJlj  tjJLi,l  L^_lo  4_ol_o-^l  <Lual_>Jl 

.  1898 


4_i L<i::t_i  4_u3 L^  ^ ^  ^  Cjj  JLt-a  LiJJ 

4Cj1j-a  SJlC,  ij^lj^l  aJJt  (JjJlaj  ^  4CjjJI1J1  jj-*  j  jLu^a-o 

4_u3l_>Jl  lXcIj^I  (jji^  (J-oIuH/l  (^  jJl  1 962  4_Li.aJ  93  tj^LoJl  cj^LjjjtliJl 

Cr-^l  IjLA  fiLuLll  [^jl_>J,l  p'l '  ■■^"  44ijL4_4Jl  CjLiL>JLl  i—Sj-t-nj 

Cj  1^  4  4_i^1jj^1  ^<Ja  Ij  V 1  (—SjLua^^  '*  ^L4_4i£  1 


•j'-=^'j 


4_lj_4j_LI Lj  L^Ld^)_o  c^cj>o  44_Li3L^  ^)_ulji_o  IjLA 

(j-AJe-t^Vl  4_u_4ijj  4(^^L^JI  4-t-<.fxj  CjJJL^  4«L^LLL4aJl  O Lilit-oJi 

4 Cj  1  JLjJIjj^iSLI  1  4_i_4_4jj^  4 j  Jl-i^  1  44_2JIjl11  ^1^-11  4-1-1- gj^  ' ^ ^  1 1 

V 1  (jyic,  ^^LoJl  Lo£^  4^ jj:e_iIoj  *^3dj  L>*  *^Lii-=*JLl  i> JLA  JLa- j-i  Loj 
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ill I  6uuuJI  6>jU3Aj  6uidlilJI  uIAjIjjauJI 


cjjJLlll  35  dJLjLi-ijJl  t "  <  1  1 4. 1 1 

.fiLuLll  [^jL:t_<jJLI 

s-LSJl  1  ^It-N  :fl  ^^LSJl  IjLA 

.  jl  {^yXLJU^\ 

jJjjJl  ijJj  jJl  jj-*  (jr^  4  ^  j  Ml  ^L4_>J  4_1jL4-4  CjLjuj-illiJ  iJJLlAj 

uuLiliai  ^j-«  4Ju- J I  L^ljuj-ilij  1  *  «^tl 

^  t  ^  5jLj J-tTuJl  <Ljj^_La.j:t_i  ^  ^  '  t  ^  S^JjLLo  4_j^l_LuaJl 

.  glfu-Jl  J-u:3Lt^  i5_aL»Jl  5 

ij\j  CjjJL>.  ij^l uliljuj,  mm!!  0jJt 

^L£j  4  ^  S  4_j_d_LLsaJl  Cj  1  ^  ♦  t j  ^>JLA 

.  L^i^LuJ  1^  iTj  t  iSj-^  ^JJt  * 

cii->ij  jjySLjj-fiVl  1  ijjju-ai  (^  jJl  ^^LsJl  cj Ljuj^iTurJ  1  ajjt>  fidlLol  (j-*j 

(National  Environmental  Policy  Act)  ((5_jSLjj^^l  5_4_uLu_u  ^<u-ul 

SjLrtim  uiiLiV ^1  4^1jJlA11  t-sl ,  ,.tl  ^^LSJl  \jjt  1  ‘  1 969 

La  (J-^  LLl^  ^^^tlLa  i  5_al^l  c_<J^^Lb  lA^  4_4_u1jJ  (3^ 

Cj Lc, jij-ifoX l_i  (J_<jjl11  i—SLajl  ^  t-sE ,.  ^_La  l_a£^  44lLaL^Li 

(j-*  lSLi  4^_j_lI1  1  t-s  y.  tN  (j^ 

LlitjLi  4_j^l_LuaJl  Cj Li-u-i-oJJL  1  (J^  ^LilJl  CjjJLual  LiJJj^ 

(^i  ^1  ‘  5_Li_j_>Jll  filLuJl  LlijJa  5_aj^Ul  Cj LLs LlL>. V 1  (J^ 


.  CjL^I^JLI  aJJt  ^  ^  S  CjLaIi«-a 


4 1972  ALijtJLj  ^  [^jJlj  4 1970  j  »^tl  ^^LiL^l  ^^LaJl 
^  jjl— ua_a  Cj^_Lj  L^^Lul  c-(->>1^1  Cjlal^y^^l  C7~^ 

4ijL^l  4_j^l_LuaJl  CjLiiAJLl  qja  jj 

.  fiLcLu-saJl  ^1 j_ii  (j-*  (J^  j-^L»_a  ^JL>.  La£^ 

^  4  1922  jjLua_a  ^l_a->J  Cr^  LiJJj^ 

.CjIj^  3jlc,  laJJL  Jjt-i  Ijl^  d-cLu.^  CjJlj^I 

J  jLua_a  L:t_aJJ  ^JjLa-^  ^  L>*  J '  lA^J 

4  L^  4_<j_jI_^1  u1jLc.I_L4.  -^1  ^a_Al  t  ^  *' ^  ^  ^Li  L^-La  3^  C-t-ali-Alj 
ja_j  4  1937  Ij-A  (j-*  I  jL>ijV1  JL:t_t£ 
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jjkAaJI  6>.I.S>uli.o  u^JLJI 


^  ‘  I960  ‘  1957  4ILcI_jju3  dijLj^i 

JJL>.j  tgLi-jLt-tjJI  ^  ^  1  *  tl  t-<l  A  1  4p.  A  ^^jja  3jLa  ^j-AJun-u  ^^Ljua 

fiLuLll  (^jL>JLl  cjLii-iJLl  ^.LiJl  (J-^  L^^Lul  c-o^l^l  cj1?.1^^->.V1 
j  ^  Jl^  L^Lb ^L<-u^^SLn.‘uJ  ^1  «Li^  Jl^o  (^jJl  O^jJl 

.  L^IL>JL»_a  (J-^  fiLuLLl  (^jL>J,l  5^Lo 

diLju^-xliij  1969  LiUji£j  i  1967  CjjjLt-isl  ISLurt-Li  ^1  j_>»j  LiJJji£^ 
5_iJL^  Vlj  ^Ll!  Vl  ^Lua_a  (J-*  CjLflJ-iJLl  CjLii-al J  J->*J  fiLusL^ 

•  Ut^  IjLiiiil  <2j1x.LLi^I  ajjt  jLu^Li  i4Jo^_i>JLl 

^  I  jL?e_t^  i  L^  4_l£i_j_>J,  1  5_jj.::t_Ll  1  4JLl.iJ  1  ^  L<jj?e_i  jJ  1  jj-*  ^Cdt  1 
i^\  U  (_>iaAJ  cjL^Iit-a  u-£j..u3  p '  <  Ljtjj..tijj  1971  cjjju^I  lA^  1jL(£^ 

i>J_A  4_>Jl_»-o  ^  ^  JJ  (J^Lt-aj  ‘.(JlLa 

5jL:t_im  CjLiV^I  CjjJLuai  LiL!jl£^  ifiLuijls'^l  i^L^I  L^LSJl  (J-^  t " '  1  A 1  A>. 1 1 
Lj^_iL^j  i4jj.::t_Lll  4JLl.l11  ^l_4J>.  ^q_(_uI_i  1972  L^Lfii-o  Lj^L^ 

.  4.jI:>.  Lj_uJ  1  (^^IsLlLI  Sjljj  ^ft_<_uLi 

i^-jj.::c_J1  4^_uJ1  LtiajI  3jL:&Il11  C1<-<Ci-A1 

Cj j-LJ-1  3  ^  ^  (J^  ^ J  p  *— Ij  *  OSi^J  ^  ^ (J^ 

.uisjJliJl  ^j_«  L^lbL^^  44.Lj_J1 

uLiLS_l  5j_C,  5_jj.::t_Lll  4JLl.iJ1  ^Lurc-i  c-ticl  '"j 

5_jj-j:t_LJl  CJ  1  J L-ClJ  1  :  I  ^  *  -a  I  CJ I  ^ I  t  1  JlIc.  L^ Lc  1^^  C-<^0  4^ \jt 

i^l J-aVi  4  L^jljj>.  4j:^j  ‘  L^LaL^Ij  1  -  -  J  45lAjL_4J1 

I  ^  1 J  i  ^  ^  ^  \  J 1^^  1  iZ^ i  ^  1  1 1  4_j.4^  j LtH^  V 1  J-ifc ^  I 

4 1  ^  >  '■  «l^j  1  -  <  1  A 1  1 1  ^  JLA  «l^j  44_o^jJ jjj-uSL  j  I  j  4^Lj_4J^1 

i>L^  LAVJ  ^  ^  'JJ  1  miM  Lilli  LiUjl£j  4«;m  JjljjjLil  1  ^"rjl 

•J-=^' 

4^j jJl  ^j_«  (j-^  I^^ljl£^  L^L^laI  ^1  j^il  ji3  ^  1^  -a  LiJJ  j£^ 

(J^  UijjrtLo  CjjJbJl  \jJt  ^1-00 1  Jjl  JjLJ  5j-jj>.Vl  pl^^Vl  1  .  ^  "w  J 

JLrtil  4_u3  LL.  Cj  Ljuj-xIiJ  Cj j  JLua  i  jJ  1  (j_a  ^ L)  1  J->»J  tiJJ  jJ j  4  L£Lo 

^\ J-^1  ^ j  1"  *  LiJ_15  4Jilol  (j-*J  •  ii^LjiJLl  0JJt  (j_a 

pj  I  959  pl-^  LiJJj  Jju  4_LiJju  p_ij  4  I  955  pl-^  5 JLrtUll  CjLiV ^1 
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ill I  6uuuJI  6>jU3Aj  6uidlilJI  uIajjjauJI 


(j-a  4_>»jl_tJl  CjIjIJlILi  1 960  j Juus  Li^  i  1 962 

.  uii  1  j  Lu-uJ  1 

jL^  4^  cjjjl>.  1 1971  L^Lul^  Ljj-iL^  ISLirt-Li  cjjju^I  LiJJjL£^ 

V  i ul)  1  j Lu_uJ  1  (J-*  JL£:LuaIu  Jl_u_u£^1 

Li ^  !_£  JLj^^_i_uJ  1  Cjj  JLju3  i  L<i£^  i  ^  J  LlJ  1  Cj  1  j  Lc  (J-*  ^ 

JL^lj  Jl_u_u^1  (J^  ^^l-^  JJLsej 

ijJj-_4-JJ-ll  C.<-<i-ri-Al  t  Cj  1  j  Lj-t-u-i  i  ^^LlJI  CjIjLc 

Ljljj—iIlJ  CjjJLuaLb  *  ^j_<j_<_ail  CaJj-oSLll  4_lj_u_(j 

.\r-\  .^"t"  ^^ylLll  OJj-aSLll  JLu_u^l  jL^  ‘  ^  lLU  ju 

L^l£  4_j_tia_4->>  jLLa_ai  IJlj^ 

.  L^  SjjL^l  JjJlII  \  1^^^  ( U  ^  t  tilj  4  Jlju 

^  1  1  Cj jij  ^-jX  4Jj  La-4  Cj  Lljj-CiJ  4_ujjlJ  1  j-ua_a  *^J  JLt-o  1 

4 1956  4_li-ijJ  359  ^j_iLSJLj  jJjulXI  4 1945  4_u_uJ  453  ^^_iLSJl  (JiLo 

^j-4  t  r-  1  « ^"."s  4_tii.jVLj  4_LiDL^  vj  ^ J  *  ^ 

48  j 1  (J'^-*-!  1  J  j  Juu3  i  lLU  ,  4^ LrtjJ \j  4_j^  t  1  ^J L>JL  1  ' 

Cj1jlj>.jJ1  ^j-jV1  CjL>.j^  ^  ^^!-^  ^Jj>-  1967  4— Li-uJ 

.  1-^^  ^^LLaLl!!  4.^e.jus  i^yXc.  1  U>1  4_t^LLL£aJI 

t  J  4_l>»J  »L4rujLj  1969  4_li-uJ  846  ^  ^ llUj^ 

I  97  I  ^Lc,  4_j:t_uaJl  (j-4  4_»_uj  4Cj^JIl11  jj-*  ^1 4_]Lj_>J 

^j_a_4_4jJL1  ^  <^4^1  J_>Jlj  4 L_£i_jIa_tJ  1  ^\ ^4^1  (— t:>.l ^1  j-^LtXl  JLiJLrtJj 

J  *  jlj-SJl  lj_A  (J-4-42iJ  ,^LjlJ1  ^_5-^  CJLlj^J  4(J_AJlJ1  4_1 

JLn-u£^t  JLn-u£^t  (jj-jLj  ‘.(Jj-4  CjIjLc  :  L^-Lo  44_all3t_A  S^Lo  (J^\jlj_4jJ 

‘.(JiLo  4_^L_j_a_l5L11  (_)ia_»-J  :  L^_Loj  4 1  J_j_4_uL^1j  4 Cj-Jj-j-SLI  1 

^  s  '  ‘ ^ J  JLlA  jJ Lu-t-u V I 

4_J^^1^  4 L-(-L.Li-ijJ  1^  4^^Llje-(-ll  *(_p-A  4_SJLc,  ^1^-4  4JLlA 

.  LAj-J^J  (^^JLLaJl  ^J|JJ?e-<-fJ.4J  4ClU-A-4-uVlj  4  ^t-uu-yuj  V I 

^-p-^  ^^^i-LH*-^ ^  ^  ^  Cr^  ^4!-*-^ ^  LJJiJ-*^  j ‘-LL 5  JJLJ  (^ujj  1 

Jlj-sJj-J  4_j^ 3-^  ^  4_5Lj_4IIJ  1  (Jjj_4lij  LJ  L>.  j  1  1  ^ ‘  ^  ^ J ^  (j-4il:t_A 

5j  1  ^  LlI  1  4_j_l^  1  4_^_t^saJ  1^  4JLl.l!  1  4_rt_t-43  L^_a  L^  i  1  ^  1 1  Cj  Ij 
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l''\\  l-s  a  a  j.  .".r-  (jVI  4£Li-JiJ1  ajjt  ^ tl 

4_j_tSL<_uJ  1  j  4^L^elJlj  4_^Lu-saJl  ^ojTuj  4_La^e_d  82  Jl.l<3jJ1 

.  ijlj  IJ^  1_>J,  1 

5_j^^JlJl  jJ_4_4auJ  ^J^jJl  Cj Iju^tTuTJ I  ^>JLA  CjJlLaI 

^Lc,  jJ_u3  ^\lLo  ijJj-4-JJLll  (jy^  , jJLjJtIu_uVl  (J-* 

L^L.^_jlILj_uI_i  ^^_Q_i_u_ll  4_jj-jfu.>Jl  *J1)  1  Jl_j_lL  1  ^1  ^  JL3t_i  1970 

^^->.1  Lj^L^  1968  1  j— lLl^  cjjjLt-ssi  i  L^-a  1  j-stTn-u  1 

Cj1jLj_lXLi  jJ^_Sj>J1  (_>^J  (J-^  1  A j  1  ,  ^  <  1  c_t::t_]  ^_yILll  4_j_La^l  5Jl11  JJL:t_i 

.c1)1Jlj_lL1  jIjI  c_ ticl  qja  LoLx-1  1_>JI  1  aJJt  Cr^  t cir!"^ l-><-l ^ 
^  1  J-^tTn-o  1  fiLc,Ltju3  ^j.::t_i  jl  JLusLi  I  972  0_aL^ 

CjLiV jJl  (JJiLx-4  j jll<3  jl  Cj  .  j  j  jl;-l1.I 

1  Cj  1 J— L-L-l,  1  J— l.l11  IjU^  ^  1  JL^tTn-o  1  1972  BjLt&IlII 

.jj>.Vl  \  ^  \  ^  1  jLitTn-u  1  4_Lfl^  ^JL?e^ 

L^LLIj  5  JL:tI<JLl  cliLiV ^1  (J-*  ijy^  lSJ^  '  CjLuj-xIIij  iJJLlA  CjjJlo-s  LiJJ 
p  Un  /"j  i^j_Ll  5_aLi_5Jlj  4_ii_uaJl  cjLiLiJLl  ^ 1973 

/\  ‘  Lgiilj^b  jl  *(_p=jVl  (>L=Ij  (>3jJb  ^  1 j_i_u  L^-t-o  1  ^ ^  *  I 

.  L^l  J  Vlt  (I I  3jLcL 

Ll^D jJl  1  JLl  JLtili  LaL^ILaI  lLU  ^  1  « « >4 1 1 

jJ_2_Ll  1  (J_j  L<_u i  ^  l5L<.fjJ  Li  L.)  ^  cl  J  ^  cr^ 

JL£  SjUrtH-Ll  CjLiV^I  (JILo  ^JJJL!1  i>JLA  J_>iJ  tiJJjJj  i Cj  1  j Lu_aJ  1  j 

» ^  1 , >4 J , >4 1 1  Sj-La-u-uJl  ^«_i_ul  0->»j  1 972  cjj  Jl^^  1 

.5_^jijjVl  u^*'  i(Noise  Control  Act) 

VI  ^L  ^  1  Iji^Jl^  c— <-l^  I  t" <'i  <f\  \ 

l^3  (J-j-Li-o j  90  ^-^-1  ^  ^  Vl  j_>Jl  1^  4 1 

75  ^L-uaj)  (A  11  Jl.^_^1  jj-*  cJ*-^  4 j  ^  jjLuall 

4_j_l_lIL11  CjVI  (Jl_<utlu_ul  (J-*  L^J^I  cl) Ljuj-xIuj  cIILLAj  ,^^JCl11_)  (Jj-u-u^ 

4 cl) Lc, L<j_IL>. V 1  cl)j_t-!aJl  cl)lj-j£Lo  (JLjJtIL4_ul  p  Us  4^Jl11 

.  4^jjl11  (Ih*  3-^^  1  Us  / 1 1  1 JL^  L^ 

4  LajU>.j  ^JJJL!1  *  Ct-^  ^fu-cil  J  ' ^ 
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Qja  CjL^L^VI  '  uLILlA  (jl^  L>^J 

.  t  ^  ^  <  4^^^nitj.l.  1  4Ju-J  1  <1j jij 

fiLj-SL^Vl  LiJJj  jJllLaj  CjL^L^VI  aJJt  (_>^a-*-J 

5_ju3l_>Jlj  i  Ij^i-u-j^^-t-uj  L^LLl  Qja  (J£^  1869  cIiJl-S-c,  4_j_jI_uJ1 

^_Loj  t ^L^jJLtTu-l  1  L<j_AJjJU>.  CJ 1  j^Lrfc-iJ  1  ijr^  filial  1_>JL Li 

• 

^Lc,  SjUrtH-Ll  CjLiV^Ij  1j_l£^  Qja  (J£^  <djLa-4  <Lt£L^l  CjJLS^  LiJJjl£^ 

^  t  ^  4l^L>J,Li  1972  3j_jju>>  4^L^1  t  ^  'j <  ^  1 1909 

[^jJSLll  (_^l_^Vl))  ^ft_<_oLi  t^«tl  Cj  1  j^ue- J  1  4_SJia_Lo 

U.S.  Canadian  Agreement  on)  *«  1972  ^  U  « tl  dl  ^1  mi  t 

jj^Vl  jj-*  Ij.^  4_j^LijVl  i>  JLA  Cjjjl:>.  (Great  Lakes  Water  Quality,  1972 

^^ylLll  iC_tjl j-iToJl  (j-*  iJJLA  Sjjj-da  'tj^  L^Lc,lj-a  c_i->»J 

?.LSJj  ^jLc,  L<i_£^  ifiL-uLll  4.j_>Jl  ciiLtjLSLll  5Ljj>.  j' 

jI  i^jJJkl  (_)ia_»_j  l£Ujl£j  i^L^l  0jJt  j\  Cj^jjJl 

iCjLj£^l  a«  1  MiU  ji  iCjLij_uj^l  cjL^j-*  i^L_aJl  i5.:3EjljJl 

JjlII  ^L>.  Cj  1  J  1  aJJt  ^^Co!  Qja  L^^Lfoj  Loj 

.uUUliMMia  ijy^ 

j-4_j  ^LLo  (Jj-dl  ^LlJI  aJjL^-^  cjL^L^I  LbjJ 

a  j  ^ aVI  ^jjJl  ^j-«  JJLC  LiUj£j  t^l J)j_<_uJl 
VJ  iJJLA  (jyu  fib-aLk.  fiLj^Lajl  (j-* 

i_LbLa>Jlj  ij-^_tJl  «Lju:3L>.  4_j^Lfljl  iJJLlA  ^ 

.  a-uu-ilaJl 


(JiLo  (J-*  1  bJjTuTuj  cjL^LfljVl  *  ulILlAj 

(j-a  Cj-SILuI  (jy^l  jJjjbjJl  CjJj-1  4jj.::t_Jl  filLuJl  dli^Jj  ^_l4-J  ^Lt-aLi^Jl  4_j^LfljVl 

dJ  JLc,  ^  i  I  954  JL^£:  jLrt-Jl  d) jJj  j-4-iJ-ll 

.  1 972  di^LiJuLlll  aJJt  aJJt  dilj-S^  <  lLUj  Jljlj 

t dsi^Lj  Laj^jj  c-c^  j^LaI.1  fiU^LdjVl  ^jjt  djjjL>. 

i>  J_A  C.i—*—us^^  dtJ^  jL^-lII  ^Lj-*  d) ^i_i  j^Luao  1  jj-*  l-AjLiIdLi 

4jL^e_Jl  dcJj-^l  t  -  <  1  a  1  -b  1 1  ‘  ^  LLsjj-d  «L»^LfljVl 
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60  ^  ^JJL*_4-l^  i4j^l_tJl  ^^Ll-0  ?.l_tjl  t  ^  t  1  1  JLA  tjl  •  '  ^  ^ 

^-3-^  ^L«  ^  ^  ^  ^ <  1  A  1  1 1  ^j_A  ^  j  ^  *-^£3^  ‘l):!^  l)^ 

(J_5_j  V  LjU  J-tfuJl  (j-a  J-:J-^^  C:r^  LiJJ  j  (j  i  lLsjThTuJ  Li£^ 

j.rt_Jl  ^La  ^  4-l^  •-^^:i3^  c-cjfc-i  (j-A-t-tj-a^ 

Ltiaj  i  tiJ  LlA  ^  1  La^  ,  fid^  LL!  1  5J 3-a:>-  (j-*  ^3^  ^t-u-a:v  (j-*  ^3^  Cr^ 

ilJLmi  udjLfliJ  4jj.::t_Jl  filLuJl  ^l_a->d  4-La^Ll3Vl  4_j^l_^Vl 

4JjjJl  CjL^L^VI  *  Lja_il  tiJLLAj  ,  ((3^:tlll  j-liijl)  ^-lL>J1  (jjdc, 

i  cjL^LojIj  i  3  1  cj^^-sLi!  5_jj.::t_L!l  cjj1^_>JLj  4_t-3l_>Jl 

i>J_A  4-^— LLi  ‘■-^■‘:3^  Cj^inJl  Ltfli-(j  Cy^  ulil-Llaj^^jLLlLi 

.  Cj  jl  j->dl 

fiL:t_uJ  jLrt-iJl  4_j^L^l  1972  ^JlII  O-ajjl 

(Dumping  Wastes)  ^a-*-uLj  cb^j-c.  4  <?l"c>J.l  L^l^U  cj\ aLlll 
t " '  1 A 1 4. 1 1  ^.LSJj  p j tA. r^  dA ^)cr-  4^LfljVl  i>j_A  oJjLu  43^*-^^  l>^  ^J-c, 

3j^^  3-^-*^  CjLdi^JLl  1-4^  0-a-<-u^j  ijL^t-Jl  ^Lji_^ 

4.^Lc  4_JufaI.l  *3^  « >>  1 1  SjUJ-d/J  1 4-La-<-id  I  SjLlJbfl/  3^  ^  ^  ^ 

*-_)j-_>Jl  jl  i 4_j_j L-jj-a-J-SLJ  1  *-_)j-_>Jl  4.j:t_Lj_ul  4_ajbtIu_aXl  4^LLa_j£LJl 

(_)iaju  '.3^  4_La_i_o  3^^^  La4-t-a  p  ■  3-*^*^ 

iCjlLA^jldJl  tj  ijj_uL:t_(Jl  CjLi£3^  ^3  i^L»_iIoVl  4_a_jJLju3  4jLdaXl 

LoLj  3  ^  Ct^  3j^^  ?'L-aJj  4^LfljVl  dJJt  t " <j. tA. ■w 

3j_u:a_>Jl  JjLJ  jjj-illUl  ^^^5-dl  Qja  t " 4  A 1 4. 1 1  jiLSJD  C.L^K-ti-L.u  La-t^  SjufliJ 

.LiJJdj 

4_u3Lid3  ‘  I  5jL:tItXl  p-aVl  j-a-iJ-a  (j-*  sb-SlLul  4^LajVl  j-Cuuj 

3^L£LlLa  Sjljj  pLIi_i  4_^L£Lj  4_t^L>Jl  cjL^LojVI  p_a!  jj-*  ' ‘^ " d  t-s  ^  D  ^ 
4_a^L_i_u  ^  t  ^  a  a  1  1 1  t  a  ^  1  ♦"  1 1  *^3^3  **^LLa_pe_alI 

.  4_jjL:t_L!l  4d_uJl 

SJlC,  3-4^-*^^  I  972  pLc,  5  JL^eILLI  p-a.M-1  4JLl-'-^  ^^3^3  LiJJ 

CJ  JL>*J  JL^  ^  ^  3^  J  3^  3^  3  '  '•  3  '  ^  ^i-g-UJ  L-^-4-* 
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jl  jU-isl  ^-o  ^^^LjlII  ^_^^IL^_uJ,l  4_jJt_j_LLaJ  1  Jijl^JLl  i4a_uJl 

d-ft-L-iJl  Sjj-tfaXI  /  1  ^  ■  1  t-s"  (JjjJl  lLUjU  cLusL^JI 

t  ^Lijjlj  iCjLiLiJl  ijLrt—iJl  gl  1" 1 1 

5_iL<jj>.  (JL*^  JJtJ-l  J-A  LiJJIi  (J£^  Qja  (-_£jL^lj 

LiJJjj  ijJjjJl  t  ^  1 "  •■»-  a  jJL_>JLl  IjLA  ^jL»ILJ1  (J-*  ^ 

.  l_AJ_Lijj  tiJljILiIoVlj  4^jjJl  cliL^L^Vl  Jl2^  4_<i_ALj_aXLi 
IjLA  5£jLliil  4_ujjl11  JjjJl  C> 

‘  1 974  5jl>.  cj  jLoc,  cjLc,LCl>.V1  jj-Jajtj  ci(_*L^ 

j-jrt—iJl  C?-^  1_>J, Li  <ju31_>J1  (JjLj_u^1  <Li_u1jJJ  1975  ^Lc, 

.  I^JlC.  ^_jI:>.j  ij-<i:>.Vl  j.::t_Jl  ^.U.  ,  ' 

5_jLa^e_j  i  1989  4 

4JiJ-I.l  IjLA  ^  4 4_j_i^^-iLl  1  ^^jJl  4.u_uJl  «Lu_j_Jl 

^  1 1  Cj  Lt-tj-l.  I  ‘j  ^  «^~tl  4_Ldl£^  4_pe_u  l^jJL-u  1  jljLcl 

t  1 1  4_>J Ljl^  5_<j_La_i \j  4 0 L^  1  'I  ^ ul) Lc, jj-xlli-o  JLj-ijjj  4 1  J-I ^ 

Jji ^SLi  fiLujjJ  1  Cj Lo j-Lt-<a-U  j^j-a  *i Lxflijl  4 1  L£JlI  1  ‘^-uisJiskAa  ^'■*-  1 

.  LjJ  1  Cj  LojJjlI.  1  43 1  jj 

CjVL:t_a  4_j_l3J1  ^jjlJLI  ^J_33j  fiLuLuJl  l)'  LiJJjl£^ 

5Lc,1j-aj  4_4_u^jJ1  ^jJLI  (J^L4fu-o  44.^^3J1j  c_(^  jClII 

J_A  A  7i  r-  jj_33  JL£j  .  O  Lcj^tfu-1, 1  t  ^  ht  ^  A  t  j  A  Tt  4-lLl.J  1  c-U  1 t 
1 990  .  ^j_tijL«  ^j_4jj^  4JLl.lU 
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Regional  Organization  for  the  mutation  of  the 
Marine  Environment  (ROPME) 


t  ^  ♦  M  oj^SLII  aJjj 

^  ^ j A ^ It  C-u^SLll 

O-Jj-SLlLi  4_j_L>. Li_uJ  1  (^^IsLlIIj  i 5_jj.::t_Ll  1  fiLojjJl 

,  1978  23-15  ^j_c  SjImJl 

5_j1_^.^J  (J_4.jlJ1  4_La^  ^  t  ^ 

^  t  ^  j  i  4— l.Lv  Lt-tjJ  I  4jj.^e_Jl  4Ju- J I  4-l^-uj 

CjjilLll  4j:tbl£Lo  fiLuijls'^l  du^SLll  4_j^L^l 

cl)VL_>Jl  ijy-^  5jl_tia_ll  ii_La_i_tJLi 

La  a  U  ^tl  .S^jLLaJl 

*J1)  LLa  l_xfu_l  LLUJ  Lfl-l  -I 

iy^L.u-Z>eIu  a  ^  1  •"  11  5_ijLuaIl£Vlj  fiLj^LCo-Vl  fiLuLuJl 
CjLa^£L>J1  5 JLC. Li-a.1.  4-L4^LlaVl  CjL>.Ll1:>.V1j  i4^j-J1 
'a  ^  j  1  / ,.  a  Vs  \  4— tJLt-iJ I  Cj^l£LxfaI.l 

glfu-JL  a  ^  1  1 1  4_L«dL^ 

cllUaLtfolll  Sjl^L  <Lu:3l_>Jl  ^^LlLI  J-JJ  "7 

jJ^Lilu_u  1 J  4_1  LjJ>.  J  i  i  1  (J/U_aJ>*J  G  L^ 
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.4lblj  i  SjJLseim  JijljJkl 

^^TuTu.!. I  ^jjjLj_u^1  jJSLuIuj  4^jjL2J1  -3 

.  4lbLj  ^j-u-i-u t  4-l4_cj^  ^L4->tJ 

d  I  4  I Un  f" 1 1  g-LJuji  llUj  L4-1  4-i-i-u m  1  Cj  Ul^)/l  -4 

.(J_<jjl!1  5_La_>J  ^^1_L!1  JU-iUJl  t  ^  t  t-s"  '  fiLui-jlsVlj  fiLuJo^l 

^IjLiJ  ^  ^1  J_»_i  dtJ^^SLll  1979  4— Li-o  5  Us  / 11  oJJt  dtlulijl 

^  ^ J  ''i>^  Lh^  i 

4-^J-»J.lj  d  >t-sl  >  ,.j  iC-u^SLll  4jjjj  ^  ^  ^  ^ ^ J 

♦  5 J-SfeTJ.!  4^jjlI1  CjljLaVl  t^JijJu_uJl 

L^.j?e_*  1  j— 1  (jj-L^  4_<j_^_4J  4JLl.lU  SjLrtlLLl  jo-oVl 

4_j^)-j:t_iJ  1  4_1_j_l11  ^L<j_>J  fiLuijls^l  4_4-Ii_L<jJLI  4_aljLll  ^LoVl  «;l_iiijl 

.  1 982  j^l-y  j-^-^  (J-* 


(>l  UUi) 

CjL<j-^Lj  4_j^^.j:c_iJ  1  ^Jl-l-iJI  4_iL-<a->J  4_ui_il^Vl  5  Us  / 11  4^l3j^i_u 

:4^LIl11  t"'l  1^1  ,W'i^S!\^ 

<Lc, i  ij  (j_al>JLl  CjIcLCo-V  1  j  5^^  jJl  -  I 

.fib  fiLusLiJl  (J_<ulJ1 

cl)  Laj-Lt-l  1  Qja  LAj-^  j  Loll  1  j  cl)ljLl£i:>.^L)  ^1  Vl  ^JJJJ1  ^lLu  -2 

.  2  Us  f  1 1  1  ^  1 ,  ,■"  s  1  ^  1 

jjLtTuTJIj  4_dJLSi.l  cl) LajJjtl,  1  j  uUljL-aii^  U^l  4_l_uljl  “3 

.  «b^L^VLj  4_S1jl1I.1  JjL_ail  ^Lifuj 

■  5  Us U 1  Sjljlj  fibcsL^VL)  fi> ^  1  •"  11  j^_aVl_)  iljLc,!  -4 

fib^Li^Jl  iLuJajJl  j-^1  (J-*  4IuJL>.  file: j.4c:?E_a  .  Us  Cj  1  jL^tTct-u  1  -5 

.  4_ujlH  jJjjJl  glfu-Jl  4_)L<jc:t_) 

Sjj-iiiXlj  /fil j*Atl  ^jjlXI  JLt£,  4_dj^Ul  cl)LtjjjlJl  lilitjl  -6 
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